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ZNA 
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A 6 1K 31/711 
39/395 

A 6 1 P 7/00 
7/04 
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ram* 
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N 
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(74)ftSA 


#s± Iffl * (*M£) 











(54) istwozm ba>TfWxr>3®mzM?573-zmfc x.v*nt><Dfem¥mm 



(57) [S«J] 

c -mp 1 7rf=X hffi#©S*©^*t, 
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2!Ei&©ttft 0 

[ft*^5j hpy##ifyS^iSt l-c-mp lt?fe5, gf#Jg2 

IfS*«6] ScFv, Fab, F (ab' ) 2RXf I g G^5>*5P^ 

■[»*«7] t hSifr-CfcS. «#JS2!aiMLft 0 

[HMfl8] ^i^fe (non-naturally occurring) mftX-hZ, ft* 
52E^CD^Lft 0 

[f»*59] 12E10, 12B5, 1 OF6R01 2D5*>P J 'S5il* 1 

[i!*S10] Ab 1, Ab 2, Ab 3, Ab 4, Ab 5.RtfAb 6fl»P> 
t£Z>mfrbm&.£tlZ>tji#-?hiX, #-<f©Ab l~Ab 6teVH£.tFVLgi£ 

, CDR2&t*CDR3 tWJlSCDRr 5 / &BE?iJ A b 1 ~A b 6 
©V HSt^V L $© if © © C D R ©r 5 / WSm «fc o XM 

1*1] 
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AM: 


vg CDR1 


VRCDR2 


VH CDR3 


DNA 


(SEQ ID NO: 1) 


(SEQ ID NO; 3) 


(SEQ ID NO: 3) 




(SEQIDNO:Z) 


(SEQ ID NO: 4) 


(SEQ ID NO: t) 




VlCDRI 


VLCDR2 


VLCDR3 


DNA 


(SEQ ID NO: 7) 


(SEQ ID NO: 9) 


(SEQ ID NO: 11) 


9v*9% 


(SEQ ID NO: ») 


(SEQ ID NO: 10) 


(SEQ ID NO: 12) 


AW: 


VH CDRi 


VBCDR2 


VHCDR3 


DNA 


(SEQ ID NO: 13) 


(SEQ ID NO: 15) 


(SEQ ID NO: 17) 


9y<9V 


(SEQ ID NO: 14) 


(SEQ ID NO: 16) 


(SEQ ID NO: IS) 




VL CDR 1 


VLCDR2 


VL CDR3 


DNA 


(SEQ ID NO: 19) 


(SEQ ID NO: 21) 


(SEQ ID NO*. 23) 


9l"<9K 


(SEQ ID NO; 20) 


(SEQ ID NO: 22) 


(SEQ ID NO: 24) 


AM: 


VH CDRI 


VH CDR2 


YH.CDR3 


DNA 


(SEQ ID NO: 25) 


(SEQ ID NO; 27) 


(SEQ ID NO: 29) 


9~j-'*9 R 


(SEQ ID NO: 26) 


(SEQ ID NO: 2J) 


(SEQ ID NO: 30) 




VLCDRI 


VL CDR2 


VLCDR3 


DNA 


(SEQ ID NO: 19) 


(SEQ ID NO: 21) 


(SEQ ID NO: 23) 




(SEQ ID NO: 20) 


(SEQ ID NO: 22) 


(SEQ ID NO: 24) 


Ab4: 


VhCDRI 


YH ODR2 


VH CDR3 


DNA 


(SEQ ID NO: 25) 


(SEQ ID NO: 31) 


(SEQ ID NO: 33) 




(SEQ ID NO: 24) 


(SEQ ID NO: 32) 


(SEQ ID NO: 34) 




VlCDR! 


VLCDR2 


VI.CDR3 


DNA 


(SEQ ID NO: 33) 


(SEQ ID NO: 21) 


(SEQ ID NO: 23) 




(SEQ ID NO: 20) 


(SEQ ID NO: 22) 


(SEQ ID NO: 24) 


Ab5: 


VH CDR1 


VHCDR2 


VH CDR3 


DNA 


(SEQ ID NO: 3«) 


(SEQ ID NO: 38) 


(SEQ ID NO: 40) 




(SEQ ID NO: 3 7) 


(SEQ ID NO: 39) 


(SEQ ID NO: 41) 




VlCDRJ 


V L CDR2 


VLCDR3 


DNA 


(SEQ ID NO: 19) 


(SEQIDNO:21> 


(SEQ ID NO: 23) 




(SEQ ID NO. 20) 


(SEQ ID NO: 22) 


(SEQ ID NO: 24) 


AM: 


VH CDRI 


VHCDR2 


VHCDR3 


DNA 


(SEQ ID NO: 42) 


(SEQ ID NO: 44) 


(SEQ ID NO: 46) 


9>-><9tt 


(SEQ ID NO: 43) 


(SEQ ID NO: 45) 


(SEQ ID NO: 47) 




VlCDRI 


VLCDR2 


VLCDR3 


DNA 


(SEQ ID NO: 4i) 


(SEQ ID NO: 30) 


(SEQ ID NO: 52) 


9 >-'*91S 


(SEQ ID NO: 49) 


(SEQ ID NO: 51) 


(SEQ ID NO: 53) 



[ntftg 14] i *«R#-e*> s , m&m i 

[ft*! 1 5] *?Ugc-mp l^y^yhfW, W*-S2|2® 
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[ff*J18] #IM-C*>5, 71 

[r&b 1 9 ] Mesa Lfc, m&i 1 7 C4 

[tt*^ 2 0 ] if 1 4 IS«co«^(0^:ft:5r^tf , 8* © l ^^gtff cd 
[§S*®2 3] 2 0%<J; "9 fc^ftv^r-v^ l oU±.<r>W&&Z*:(r> 

[W^3I2 7] *©r?yj|£«-cil»*q[iia*©gifri:iB^'Lrv^57r 
[11^2 8] 7r"^3-h?yy^f*!Mi3 3-^y/^f3t 

fes, ft*Ji2 7iE«»^-a-^ y/^a 

[«*a2 9i »&tbi£m<Dnti&ieM<o$it*k&mzitz 

[«*93 1 ] »*W4*©|»*«lE*©tli:*i:j«l!Ji$-e:S 

IMM3 2] M*3Sl8Bit©tn:ft:Sr, «x«r&5tr 
i t SrStr, 3 1 ia«W^ffi„ 
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[M*g3 8] *©S**lJ:i|g^-r5 1*«ltn:#i:«5«fcS*5r. 

[«M3 9] tOg^fni/^+t- *S*ft:-e*>5, M&S3 8BB 
. [MM4 0] J Er©S^* s f"-f h*^f vS^-CfcS, st#JS3 8!Efc<D 

[fflfjft«4 2] l^gH^st h I g Gi LT3§gi,$tvcv^ ff*«3 8 



-5- 



10 0 0 1 ] 

h*^f>'SS^^' ! -7r $ D-»-lT'*5c-mp 1 cojtpft, hay# 
jK^^^SS^iae-e-L, *JxSr«tt<lsi-5ii:*-c?#5Si:*y^f>'K (hny 
tftf^ ^SStttfUBSitfO £ = - K1"*«»«> * » v ^&WBSfc t> 
5» #369111, Zfc, JJi/JvK«^fi*fi^tS*«E't>L<H:5tJiiiJIASr*M(-*-S 

tf-T y -fe ■< *5 ^ 5 I- 1 ss-r 5 . 

[0 0 0 2] 

1 9 9 4^1:, v><o^o^-y^, hn^/tf/K^yw^gst&u^n-- 

V^fc^Lfc [F. de Sauvage et al. , Nature 369: 533 (1994); S. Lok et 
al. , Nature 369:565 (1994); TD. Bartley et al. , Cell 77:1117 (1994); Y. 
Sohma et al. , FEBS Letters 353: 57 (1994); DJ. Kuter et al. , Proc. Natl. 
Acad. Sci. 91: 11104 (1994)] „ rftli, Yamamoto [S. Yamamoto, Acta Haem 
atol. Jpn. 20: 163-178 (1957)] StfRelemen [E. Kelemen et al. , Acta Haem 
atol. (Basel), 20: 350-355 (1958)) £3, ^M^fA'VWMMt, \ 

#jk^>-j (tpo) t^^hMzmmm^x.^xvm^^^.h^ 
tut, s o*K&m\mi&£ft±3 o^u±(DWR<Dm&-?h<>tz 0 it^mm 
'MoiwifA^'©^ skmRrfskmithtx*). isifflffomumm-zftm 

Lit HSSlKlli, MS. Gordon et al. , Blood 80: 302 (1992); W. Vainchenker 
et al. , Critical Rev. Oncology/Hematology 20: 165 (1995) Sr#fig$tbfcV>) 

irVpWb^&VH CMS. Gordon et al. , 80: 302 (1992); W. Vainchenker et 
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al., Critical Rev. Oncology/Hematology 20: 165 (1995)] £<D?FftT"C, A 
>h«S££SHffl!-f 3 ^Jft&ftB^O^fttt:, 1990¥©^-- 7 r ^f-'T > #-f> 
S^frc-Mp 1 «CBE*'C?t4®P>a^$^-CV^t [M. Souyri et al. , Cell 63: 

1137 (1990) ; I. Vigon et al. , Proc. Natl. Acad. Sci. 89: 5640 (1992)] 

0 c-Mp \<n$mt. mmm^ umwktf4sL>bmz.wfe$i\, C -Mp it 

y^y^V =t?.?U*3- in vitroT?©g:W^Sr^Wi-Pl»1-5 
rt^jLffi^ftfc [M. Methia et al. , Blood 82: 1395 (1993)] „ Zlxfrtb, 

SD^Ftt, &<mm£tl-/tTPO-?hiQ oZk^Z-btltc [M. Methia et a 

■ i. , ttim . z.(D5&fuz.m.^x. c-Mp i ytf^KW&WifHi&roiSJiirs'-fc-f 

i„ fflSfStUTOc-Mp 1 i5rfiJfflLfc^<o^o^-7 B *s, c-Mp 

1 t-Sff S y #^ KfclWB^O* P-VfcLfc [F. de Sauvage et al. , flj» ; 
S. Lok et al. , Bftfi ; TD. Barley et al. , ffjJl) o *D^.T, VmZLtT 

, JfifiKC, g$K^ p-7 I- ^7 7V-?MU!gMT y t-f JffiV^cMp 1 y 
#V KtDfftK&fR^l-fc CY. Sohma et al. , SMS ; DJ. Kuter et al. , MS) 

, %<Dm%ztiit%&&.*Fii?-mMz^ m&<nw3zt>K m p i y^m. g$ 

Ol--iT^^1-5r i&SH&fc^U *rCDfe£ x Mp 111, ^TPOiPftf 
tiTV>5. Sft, Mp l WyfU TPOtt. XttB&Ifoifcft.fttfSHlsB^ 
(MGDF) tWlititi,^. 
[0 0 0 3] 

t UPOli, 3 3 2m<DT%;mfrbt£'0 , "odKp*^^ ; 6p*>^ y * n 
jtfai^v (EPO) fc2 3%K>H-tt (5 0%©S« £^1-1 5 375/8? 

cor$y^SKp(-r vi, iSSic^y = ^MfcS;h<;fc&g© 1 8 ir?;i©c 

^SK^VifcLSMM-fSCtas-etS [F. de Sauvage et al. N ftrj*| ; S. Lok 
et al. , fI^;TD. Barley et al. , fiftH) 0 TPOWEPOf 4 
jS©^^.^^^^^, ?*>3fi^EPOfft#JJit^5„ S^St^^OV 

U (T. Kato et al. , Blood 86 (suppl. 1): 365 
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(1995)] „ EPOtC^fe-fSAs n&^y af/WfcS&ffctt, TPOfflEPO 
«K^>f >-»Cf4^<^ff$n-CI/^V^S, fiMTPO (rTPO) cDEPO« 
K^Wi, 2~3<@©Oig-g-^y a^WkSr^i"* CM. EngetaL, Protein 
Science 5 (suppl. 1): 105 (1996)] „ T P OCDjjfi&;i»rffiJgf§ (rTPOl 
5 3) EPOWih**4 yn&frbteZlCi-gte^tf, in vitio-?%,±\cmm 

flliSWil^Sr'^tfitSr^-f CF. de Sauvage et al. x Htfit ; DL. Eaton et al. 
, Blood 84 (suppl. 1): 241 (1994)] . T P 0©A/l'#^v';^B >V -f >"li 

-ty V&tfM^^yClWt? [M. Eng et al. , WiW . Z<Dh r tJ><D& 

tftt, *»TPO«r£j£fl:U ¥«^Sriig-r5J;5^fflL.?S. iHili, rT 

POl 5 ^UMk&ftti rTPOCl 8~2 4B#lffl(-Jt 

LT. 1. 5mmt\<^¥Wi.M&G-t-Zk<DBT&\z£<>xmttiibtiZ> [GR. Th 
omas et al. , Stem Cells 14 (suppl. 1) (1996)] „ 
[0 0 0 4] 

yot^ym, epo K^-r^bcc^cffl«^in vivo-cffigt^-a-sna 

hVyy^r—^Hl-tctt, roifcft+fc^&^STPOfgttfi, ~15 0, 
OOOO^i^BLfc (F. de Sauvage et al. , ttiW . »iK$4xfc^g 

rTPot, z<Dft*m-?$mrz<D\£MLs \8flmm\*. is, ooo~3o 
, o o o <Dim<D&*Er?&mtz>. ^±mxim^TPO(D^-rtii^m^ 

irtiai-3TPO<DEL I SA&ffl^-c, #M^ttS#©jk»tp'e(4, ^MT 

PO^^-C&SC i: fc^&tVCVS [YG. Mengetal., Blood 86 (suppl. 1) : 
313 (1995)] 0 
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[0 0 0 5] 

c-Mp lfflil,, RVT PO (DWMUmit, W&*f8&fc £«©»JSw* 
/U-ClWfiS^ttSi^xibtl/fc (MS. Gordon et al. , JtfJii ; W. Vainchenker et a 
l.» #J3S;YG. Meng et al. , ftjg] . r©{5iftl;t, -JSroj&ilttJSftH^ ft, 

£<5v>fc (MS. Gordon et al. , fifJit ; W. Vainchenker et al. , M^r ; YG. Meng 
et al.. mm . jk/JvR«^J£rol&&a»k©ifo!Ra^ 
*i?E (meg-CFS) (TPO) (DV>f ji*>Ka5fW5 

^■f 5- irfc^Lfc (RJ. Hill et al. , Exp. Hematol. 20: 354 (1992)] . Wen 
dlingt^©!^^ (F. Wendling et al., Nature 359: 571 (1994)] 14, ifil/Mg 

mm<Dmmirt-?t£<, /SBt^g-fSrirSr^LT^S CK. Kaushansky et a 
1., Nature 369:568 (1994); FC. Zeigler et al. , Blood 84: 4045 (1994); VC 
. Broudy et al. , Blood 85: 1719 (1995); JL. Nichol et al. , J. Clin. Inve 
st. 95: 2973 (1995); N. Banu et al. , Blood 86: 1331 (1995); N. Debili et 
al., Blood 86: 2516 (1995); P. Angchaisuksiri et al. , Br. J. Haematol. 
93:13 (1996); ES. Choi et al. , Blood 85: 402 (1995)] 0 rTPOitfcl: 
*&*£tWcfc KD34+. CD34+CD41+SBSS (FC. Zeigler et al. , ; VC. Broud 
y et al. , tftift ; JL. Nichol et al. , fftit ; N. Banu et al. , giftf] > Xfifl 
$i£t%1t-?V?.&mf& (sca+, lin-,kit+) (K. Kaushansky et al. , mlS ; FC. 
Zeigler et al. » flJJi) tt, tmtiimcMfrf Z>. rTPOte, 

ra©iEg5©*BiB8#«r^-t (N. Debili et al. , SS») ^t^b, TPO©ESl 
J^f-tftS (N. Banu et al. . gJJ§ ; N. Debili et al. , iff*! ; P. Angchaisu 
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ksiri et al., WlW „ ZhbOffifLl*. TPOd\ m08HDrfi&%tf Ml* in 
[0 0 0 6] 

E«*0*5ftiBeU:#i-5rTPO©»*tt, ®JW-Cfc5<, rTPOli, 

W#&mM^tftik-fZ>£offim-?Z> (Ft. Zeigler et al. , WlWi ; VC. Broudy 
et al. , frffi ; JL. Nichol et al. , fltjffi ; N. Debili et al. , #JJS] „ -tcDj; 
5 ft&litta* 4N~1 6N©f&&tt£;FL, 6 2 8N(D{g 

iix6©««ftf [N. Debili et al. , . JP*.T» 

U JiL/J^^«3g^^ t t ] (CS!cm-t-5J;5l-I.X.5 CFC. Zeigler et al. , «J» 
;N. Debili et al. , Wtfi ; ES. Choi et al. , gUt) „ %<D£. 
0 4#*a»&K£S*ifcjM*ISH:, iii***JiuJ*Ki tt^tt^ttl;: fcSSSElfttc <b 
BiJjS-efcSnt^^nTVS [ES. Choi et al. , %Hm „ 
[0 0 0 7] 

^g^^r-yfe-rrii, il-1 i, k i t v#yh' (kl) xiaEPoa* 

, rTPOtffifWMU I L-3&USI L-6AS, #anW^fflUT, g 
^taPiWiaroiijaSrWai-rS [VC. Broudy et al., lift®] . t YWmMtfL 
Tyt'fm IL-3MIL-6IJ, r TP OtC#iPWf^»-f-5^, KL 
12, r TPOiffiftWIC^ffl-fS [JL. Nichol et al. , ltd® ; N. Banu et al. 
, fiftil ; N. Debili et al. , fift® ; P. Angchaisuksiri et al. , fiftS] » -hfB<£> 

[0 0 0 8] 

r TPO-COS^cDW5S(i, TPOii, &l£3*^iJic£gBl$l^#r3 r. t * 
ttfc^ff-fS. EPO©MTm rTPOli, t HCD34+3D=-7s'-fe 
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-YT?*##/*-* h (BFU-E) ©^Sr-Kiii-5ri:^^$ix-CV>5 (M. K 
obayashi et al. , Blood 86: 2494 (1995); T. Papayannopoulou et al., Blood 

87: 1833 (1996)] „ r T P OCD^—X hflEifffittte, GM- C S FRVK L K. 
E»U BFU-Eans-roJSt^t^tro^SrJe^^-frS CM. Kobayashi 

et al., 1158) „ APklT, rTPOfi, C FU- E3§if L-T, TPOd* 

, ®m&Xl'&Mfc^1fomMfa<DWmcftm^%^tZ7F-t CM. Kobayashi et 
al. , ItJJt ; T. Papayannopoulou et al. , tffSJ) „ L/!i>U E P O ©^feTf!* 
, rTPOli, *lil3*^^*fLT{pIP)*S^4v\ L^L, in vitroWjE?!? 

[0 0 0 9] 

rTPOii, jE1fr4IM*lctt-*LfciS, Jt/JvRSfeKJB«jft«i*Sr^ri-5. 

^A-cD, 1 Off fccD^iWiiJp^jg-f 5 [EF. Winton et al. , Exp. Hematol. 

23:879 (1995); AM. Farese et al. , Blood 86:54 (1995); KH. Sprugel et al 
., Blood 86 (suppl. 1): 20 (1995); LA. Harker et al. , Blood 87:1833 (199 
6) ; K. Kaushansky et al., Exp. Hematol. 24:265 (1996) ; TR. Ulich et al. , 

Blood 87:5006 (1996); K. Ault et al. , Blood 86 (suppl. 1): 367 (1995); 
NC. Daw et al. , Blood 86 (suppl. 1): 5006 (1995)) „ r TPOCOrw^ti 

£f$.<D®Kc£Z CK. Ault et al. , flftft] „ £ ©Sbftfcftfif LT, *KR.Xfm. 
B(DmiJX'<DCF\J-MK{cm&)temMtfhZ> CAM. Farese et al. , iffljg ; K. 
Kaushansky et al. , Wiffi ; TR. Ulich et al. , WlW „ rTPOfi^lW^ 

^i-^fefT-rsfcft, tpoii ^sag:^^ib©ifc/htg©*fetbisr^i-5J:f9tt 

, tfL6^3*ltFi!i»i«ajC*P)*SH-5rfc^lgg$ixTV'«5 [NC. Daw et al. 
, mm) o rTPoa^«»lS4:B«|-e4t5, *ik« (RBC) X!46ifii3£ 
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(WBC) S£lC#-*-5^«»*ttg*6-e*>5. UJ»u rTPOli 

BFU-ESyCFU-GMW^t, C F U- E (DWmftt t 
(K. Kaushansky et al. , MS) , 7#y-f/KCttig£CFU£|£*Lfc [AM. 
Farese et al. , MS) „ 
[0 0 10] 

rTPOfi, fci;tJh/h«££fcMttlC#J*LTfc, j4L/h«co«t6lC*J-LTtt 
^r^rrro^m^^-f SlC-ft*^v\ in vitroWW&fi, rTPO;!i\ riL/JvE® 

^LT^S (G. Montrucchio et al., Blood 87: 2762 (1996); A. Oda et al., 
Blood 87: 4664 (1996); CF. Toombs et al., Thromb. Res. 80: 23 (1995) ;G 
F. Toombs et al. , Blood 86 (suppl. 1): 369 (1995)) „ rTPOii, jh/Mg 

H\ rTPOdnn vivot?W7'n 1- cyfyft^^fLp 5^$itt£:tl42"t~5 
„ L-a»U r TPO&S^tfcli)%llC*3ij-5jk^i!m^ilE(DiiJP(l N ife/J^U^ 
jJSjEHr©4~l 0||T?fcof:t§-eJt WL#£tl1tZ. k&t£\/\ in vivolfo.& 
ffie-r/wfc, r TPOS^rojfe./htgi/-</wcD±#ll, ta.JhWfc&ih&m<D® 
Unt\Z&VRfa-?foZ>Z. hZ^T [LA. Harker et al. , BtJ^ ; CF. Toombs et al. 
, MS) . rti?.<om, r TPOfrj;5jfii/h«S4o$ijat«, ifii^tt^Stt 

[00 11] 

ik'htii.m±<Dfamiziort & c -Mp l&tfTPOoM-^ ^(cfdKDjiiL^^J 
K*f-f c-Mp 1 XfiTPOV^-fH^Wite^-Sr^<^!>^ro^ 
^^l^oT MIC AIDERS (WS. Alexander et al. , Blood 87: 2162 (1996); 
FJ. de Sauvage et al. , J. Exp. Med. 183:651 (1996); AL. Gurney et al. , 
Science 265: 1445 (1994)) „ tvf tltDm&h, lk'bfo$.<D 8 5 ~ 9 0 %CD|9J#! 

*ffiT#, Bm&Tfitm^<D&mM<omm<o®'j?tbi>i l zm%£nz>. mix* 

gM4£^-f„ mtroyy^Tl^Utt (KO) l£o^TM£l$ftfc?t§iS!T-OT 
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(DzcDm&is^cD&^ffl-z-fz&teTb mattes vmt lt^^^ 
-ei^s. ua>u tpoxiic -Mp i co^-rtit^y vtrv h£titz-?v* 

^<D^ gW^ffitt^-r^^cotecof-^ FA^y (IL-6, IL-1 IR 

vftmfom?) ih'mm±(D*:z*:z<Dmwtzm< (al. Gumey e t 

ai., tfrm] „ rii,f>rof--f ^cDjk/hW^Stt^fll-r 

5W|CTPOXf2c -mp 1 £&gi-&f\ Lfc^oT, gW&tfih/J>«©g 
[0 0 12] 

TPOXIic-Mp jEgv>^H>f>OCFU-i:W (C 

FU-Meg) OtbUEH:, £&$flM£iiM80>ft#« MMKitLX. m%<OJvt 

ffl-f S-ifc^-f 5., iPx.T, ^^t#M^ico^(??BfIIE»t>, TPO 
Wc -Mp 1 y ytTV Y-^VT'X-mk'P'tZ) (WS. Alexander et al. , MS 
;K. Carver-Moore et al., 88: 803 (1996)] „ 1" ^-X<D^\]^b<omWMl&(0 
-»M'>lt> TPO^ *3^rfc<, ^^(C#-ffl«D#^tttfI^*fflSai-^ffl-t-.5 r t 
fc^-To itJiLCO-f-J^gilig-CWTPOSLUfc -Mp l WB8-£tt, AA4 + Sca + 
v^MMBl?Oc-Mp l^mw^ltitftPi-'S [FC. Zeigler et al. , 

mm o rrogfc^w^*fflia*Hic*j-f 6TPo<7)^mf4> a^l-cik 

tihmn8&<nMmcm&&Wl-5 ZZtZ^-f (E. Stinicka et al., Blood 87: 
4998 (1996); M. Kobayashi et al. , Blood 88: 429 (1996); H. Ku et al. , Bl 
ood 87: 4544 (1996)] „ rftii, TPOrinn vitroMtftUn vivofCD^ilSi^ 

[0 0 13] 

ssim&mm^^Rx^sk^m^om&t^b^.u^tomiat, ®temm& 

ififefct&Z. bfr&\/^3m,&£iXX\/^Z> [TP. McDonald, Am. J. Pediatr. Hema 
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tol./Oncol. 14:8 (1992) „ T P O^fJI&tlE LIS ARXfMS&i^MT -y 

fgLTV 1 ?) [JL. Nichol et al. , MS ; EVB. Emmons et al. , Blood 87: 4068 
(1996); H. Oh et al. , Blood 87: 4918 (1996); M. Chang et al., Blood 86(s 
uppl. 1): 368 (1995)) „ UJ»U *Jk3*^t f±S* 0 , TP Oft, 
/UX}±te<X, Jil/h4S*fCj;o-Cia®i$n5 i. 5 iCjLa.S. ijxtt, de Gabriel 
eXU^enningtonlCioT&^OfcSl'f Stt (G. de Gabriele et al., Br. J. Hae 
matol. 13:202 (1967); G. de Gabriele et al. , Br. J. Haematol. 13: 210 (1 
967)] , Z<D'&, KuterXtfltosenberglC J; oT?t^$iXfc (DJ. Kuter et al., 
Blood 84: 1464 (1994)) ti\ &L'l»m&'J>&'? V *\ZtlL'htii$:i>\-m><b 

^■f^ZtiCX-oX, ^TPOU-^OjSgSWfSSSSr^Lfc. XV mfttti 
, jfc/hffiM'>ffi^£*f;::fctt3TPOmRNAl^/Wi> TPOKH'>4< 
it 1 Ofg±#£ii:Tfc±#Lfr^;it#&IE£ftfc [PJ. Fielder et al., Bl 
ood 87: 2154 (1996) ; R. Stoffel et al., Blood 87: 567 (1996)) „ UQtLX* 

«fiiC«t5TPO^<D3ISilCS-t"5 (FJ. de Sauvage et al. , ffift) „ 

m^c7?^*{i, TPO?§gi!4, fl*l£8re$>!K TPO^iH 
SrfScoii, jh/Jv(SfcJ:*»B-e«>5t(Z){ERSr'M<*f=l'W*. ifc/J*KHc, TP 

■OSrHSV^fPlt (Kd : 10 0~4 0 0pM) -eJg-g-U T P O SrgilR L^O^fl? 
1"5 (PJ. Fielder et al. , BtrS) „ c-Mp l V y 9 T V $ XfrbOia.^ 
fa}*. TPO^*f, ZhbCD-rVMcX&TPCKD? !)77>Xli, 
^-r^^iCOV^Tft^Stlfcroj; "9 5^ill> (PJ. Fielder et al. , HiJii) 0 r 
tLt>©fe*tt, TPO^!)77^!JS, c -Mp l Sr^L-C©ii/J^<D*S-g-t^J; 
otM^5Ct?r?t„ «STPOU^</vSrSifii5-t-50|r«:ffl 
STrnfe-J-BrtBtttfeS. r*Ui> NF-E 2flE^H-T-I^Ba*SfcS I TPlft 

-rtxtomjjAK mmz.it'mM'pfc'&xh'o , <E.mm%Mmz7Fi-t>*. est 

&TPOU^£^5i©«|S|;:J;oTKttftP>n5 (EVB. Emmons etal., 
RA. Shivdasani et al. , Cell 81: 695 (1995)) „ MttiiftLfcTP 
OlriSin situ©f5£(4> NF-E2©v^70#igM*\ #jt4tf>&SMb 
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TPOSr^-g-f-^r b&TpLX^Z [RA. Shivdasani et al., Blood, &fg (19 
96)] „ UfdSot, I TPWNF-E 2 7 y?TV ?*CD3t§l§JttU g 
»^OT POO^t, T P O l"<^-£ri!fiji L 5 5 r £ Sr^-f 5. 
[0 0 14] 

*OftOBfc*tt»tt, rTPO^ *ft#fc^51Mifll«Xt«Flt9J»f««feK 
*MW«<73^ ? * i fvw i: < ^<Dm^^TJ^X\ m&z.MW><D T P O ft 
ttir^ffffl-CSl^-LfcT^^-ett (JP. Leonard et al. , Blood 83: 1499 (1994 

)K rTPorogfta-^tt. saiMFJi»#roSj&fcjfc$fcL;fc£#, ifo/hfi&Tjft 

rofi^aSrS^-f S t i Jh/HKHI££ 1 0 ~ 1 2 H#.*fc [GR. Thomas e 

t al. , IlfrJI ; K. Kaushansky et al. , Itfjjf ; MM. Hokom et al. , Blood 86: 448 
6 (1995)] „ miSl<V&m\ v^offi&5EfiSSt*7 f /W-e#Cixfc (GR. Thomas 

et al. x mm o ^iJ'^^ffi^K^tt^^-ett, rTPOfi, *T^COg 
gfcig^U liil/J^6lHlffiSr2~3JilH^.«)5it^$ixTV^5 CGR. Thomas e 
t al. „ ffll% ; K. Kabaya et al. , Blood 86 (suppl. 1): 114 (1995); G. Molin 
eux et al. , Blood 86 (suppl. 0:227 (1995)) „ Mgt5Ef${CfI# LfcT^yif 
r T POOS4I1, lh'm®W.$: 3 ilfflJ?-*, 4 0, 0 00 *Sj©jfb./Jx« 
SrT^S:g5<' ,l fc* [Am. Farese et al. , J. Clin. Invest. 97: 2145 (1996); KJ. 

Neelis et al. , Blood 86 (suppl. 1): 256 (1995)) „ ft&Mzfilfemzft, 
rTPOii, T*W/\">-<D~>7x/V7T-i»<0&*m<D, it^mm'&ftL'bm&'P 
ffi^r^icKV^c (AM. Farese et al. % WiW . rftbroWS&ig&i ftttB 
roC^A-^, rTPOfi, §t5E#jM#tLfc, #M^T$!c^f Lfc^ 
^^Xttf-^OJSlillHHSfc, <SJfe»**4*»ofct«#LTV^5 (KJ. Neelis e 
t al. , SfF^r ; WE. Fibbe et al. , Blood 86: 3308 (1995)) „ rcd^gH^CDSS 
ft, ^Wlfe-ehZiK StfEWMt-ffi, in vivo-CcDTPOffittlC^prr^-C?fe5g 



-15- 



tltzWmcttLX, {5!b%tl&,_k(D%}mV£frotc (WE. Fibbe et al. , fj«] 

„ ^fit$ft/c;Maiifflfi, gi^fr^iWiSt-ttirtffccoo, tpo 

li, gtfEtoUtt $ ftfc#M-?0 r ft ?> «mIiE*MS^*j- LT M 6^*^^^ 0 - 

[0 0 1 51 

r TP OH:, JEKv9xV<0&W*&TMtW*XWtt*ZZZ\z9eWi-&fc 
-f r&v^\ #M»^J$ftfc^^^S0t^-e«Dl--<T(DfIig»#<7)[iI«^J 
W(C#-*r, RBC&tWBCIn]&©*Efcj&nii&£C5 tK. Kaushansky eta 
1. , Wfa ; AM. Farese et al. , ftf$l ; K. Kaushansky et al. , J. Clin. Invest 
. 96: 1683 (1995)] „ Pf*im'&\Z.ft-tZ r T P OW^fi, G-CSF<D^r 
ftiCf^iP^-CfcSr t*S^$ft-CV^5 [AM. Farese et al. , „ iftfj© 

tt&tt, rTPoroBSftaffiii, ■3tFFffl£*bfc.fc5l£<fc0 5Sit**-f 

o 

[0 0 16] 

*j*«fefftK^csf--f h#^vat*©«fcfcj:5»ra6tt!&**>5. epo, g-c 

S F<e office #M»Jf&«^(c#S1-5*«^5.U ! 'frK^fiS:!c^Br^^f- 
h#^y©w</K75±#m, ^m?y$S£*1-5J:5(-r TPOtfEfflL-g-5 
^It6ttAS&5 [K. Kaushansky et al. , „ E?£-7 ZtlbW'f 

h^^yo^/HJ, ^^-Cfc*), ^^SUtfl-M^^iJ^-rS r TPO© 
SbJBri*, J:9EiE* s ^*V\ COlSI&fi, in vitro*jfn.«^fi£Sr$iJj»-t-5fc»<D 
r TPOirEPOtOiiBro+amttttSl^ffllrio-CSf+ftfjftS [ES. Choi e 
t al., mm . EWS^bWitliLia^Offi^'b, rTPO©^^*!;: 
®S"JSrftfcL55wt'fcffl1$ft-CV^ [AM. Farese et al. , tfjjt) „ 
[0 0 1 7 J 

±fSrotb^|-ecDW5ET', rTPOli, 1 4~2 8 'HWfi-^§ftfc*S, iftte, 



-16- 



hZZbfrWciSimZfrX^^Z CGR. Thomas et al. , miW „ rw^ygrfi 
, rTPOCl^ S.U J fiV^^}C<t5'5Itgtt/!i5&S (GR. Thomas et al. , 
ftj«;] „ iftlt, a^/Wfcr TPO 1 5 3 cD-[Hg:-fj-ri\ rcD^e^T' 

»4a*flt■e4v^^:^^5*|^^cJ:o■cS^^^t6^^5. r*ib©0ffttt, #M«]»J^ 

[0 0 18] 

a^5^t**-r. JBiffiWfe-ctt,-*J6#t{l:^«ftoirfco. 0 3~5. o 

*tg/kg-?l 0 BMSHS-S-SJlfc, P E Gitt^>«m&m<0 r T P O (MGDF 
) ffiSjfo/H£^'<^©SI:ffi4{&<0±#£££fc [R. Basser et al. , Blood 
86 (suppl. 1): 257 (1995); JEJ. Rasko et al. , Blood 86 (suppl. 1): 497 ( 
1995)] „ mm^s r TPO<7D-lH]S^-S:Sltfcli#ii, MffiU'</Vffl4f© 
_h#a 5 fcofc (S. Vaden-Raj et al. , Stimulation of megakaryocyte and plat 
elet production by a single dose of recombinant human thrombopoietin in 
cancer patients, 838 (1996)) „ MJjftWtZX-, ih/h&cDif Mi, 4B@*T' 

Km&zti, *:<r>%.m\ 2~i 6 mc¥-?timmishz>„ m^omm^mt, ± 
sk'mmnm^&n. ±<«s$^*ij>ot„ tpo^, t 

bftfcPEGffcr TPO 1 5 3 (MGDF) fi, •fb^ffi^Wlfil/hSST^rog 
a^e^i"SitaS^^^-C^.5 [G. Begley et al., Proceedings of ASCO 15 
: 271 (1996); M. Fanucchi et al. , Proceedings of ASCO 15: 271 (1996)] «, 

Bfi86*S)W%-c®*e)Hfcit5«9, Tpott, um&, -wmmRxi^ 

ffe&KfW-Wmmmmmh&K-tZ CS. Vaden-Raj et al. , lifJiS) „ Z<D'&% 
[0 0 19] 
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wftiBiaasffiss^toiiiiija^^^^jtH^ (y#^K) ©Kafttt^icj: 

00^-^-77 5 y-C^^-tt, IL-2 (bX.tfgfO (Hatakeyama et 
al. , Science, 244: 551-556 (1989); Takeshita et al. , Science, 257: 379-3 
82 (1991)] N I L — 3 [Itoh et al. , Science, 247: 324-328 (1990); Gorman 
et al. , Proc. Natl. Acad. Sci. USA, 87: 5459-5463 (1990); Kitamura et a 

I. , Cell, 66: 1165-1174 (1991a); Kitamura et al. , Proc. Natl. Acad. Sci. 
USA, 88: 5082-5086 (1991b)] x I L — 4 [Mosley et al. , Cell, 59: 335-34 

8 (1989)] % I L — 5 [Takaki et al., EMBO J., 9: 4367-4374 (1990); Taver 
nier et al. , Cell, 66: 1175-1184 (1991)] , I L — 6 [Yamasaki et al. , Sc 
ience, 241: 825-828 (1998); Hibi et al. , Cell, 63: 1149-1157 (1990)) , 
I L — 7 [Goodwin et al. , Cell, 60: 941-951 (1990)) . I L — 9 (Renault 
et al., Proc. Natl. Acad. Sci. USA, 89: 5690-5694 (1992)) , SSK^-v^n 
yr—^^n^—mWMl- (GM-CSF) (Gearing et al. , EMBO J. , 8: 36 
67-3676 (1991); Hayashida et al. , Proc. Natl. Acad. Sci. USA, 244: 9655- 
9659 (1990)) , SW^n=.-flMH^ (G-CSF) (Fukunaga et al. , Ce 

II, 61: 341-350 (1990a); Fukunaga et al., Proc. Natl. Acad. Sci. USA, 87 
: 8702-8706 (1990b); Larsen et al. , J. Exp. Med. 172: 1559-1570 (1990)) 

» EP O CD' Andrea et al. , Cell, 57: 277-285 (1989); Jones et al. , Blood 
, 76: 31-35 (1990)] , 6lfe^Pl$H^- (L I F) (Gearing et al. , EMBO J., 
10: 2839-2848 (1991)) , ty^x^fVM (OSM) (Rose et al. , Proc. 
Natl. Acad. Sci. USA, 88: 8641-8645 (1991)) K#-t%%&#, &mz?°vy 

(Boutin et al. , Proc. Natl. Acad. Sci. USA, 88: 7744-7748 (1988) 
;Edery et al., Proc. Natl. Acad. Sci. USA, 86: 2112-2116 (1989)) , figg 
(GH) (Leung et al. , Nature, 330: 537-543 (1987)) , RX$ffi& 
WM^ffiS^- (CNTF) (Davis et al. , Science, 253: 59-63 (1991)) & 
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[0 0 2 0] 

/l^-^t: L 5 5 Ci^KlCliNicola et al. , Cell, 67: 1-4 (1991) £#J$$;ft,;fc 
V] . Slifi, 0Hx.tf^y ^B*ify§t«; (EPO-R) 

xi«K^=n--w»H^-s^ (g-csf-r) mmt\-h'*<<y 

f52Hl4, ^W5at^=y r--?fc9, -r^^-n>f^^63:^ (I L6 

-r) , mnn^?vyr-i?^v~-mwm : i- ! gMfc (gm-csf-r) , 

■iV^ — n^-^^Z^M^ (I L 3 — R a ) ^rWfficD, f--< htf-Og^fM.- 

3I¥<D1M h#-f Vg^ft©-R. #IJ^iil L-3-R, I L-S-RSWGM 
-CSF-RcD3ffi?IScDaf-y^.= y M^LT*oi<Db -f-^-y hi: Off 
CD^xn ~4f$|Cj;or^^ix5 [Nicola, N.A. et al., Cell 67: 1-4 (199 

1)] o 

[0 0 2 1] 

l^tt [Gearing, EMBO J. 8: 3667-3676 (1988); Bazan, Proc. Natl. Acad. Sci 
. USA, 87: 6834-6938 (1990); Davis et al. , Science, 253: 59-63 (1991)& 
OTigon et al., Proc. Natl. Acad. Sci. USA, 89: 5640-5644 (1992)) , RXf 

[0 0 2 2] 
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~M<Dm^b'^4y\ts IL-3, I L— 52k.XFGM—C S F^t&WUhh <fc 
(Vigon et al. , Oncogene, 8: 2607-2615 (1993)] „ LfciioT, mp 1 
[0 0 2 3] 

v^mp 1 t^Lfct hmp 1 P £ cDJtigjfS, wtlt> 2tt®cO^ >-/^R 
8 1 %oga?iJI^-tt§r^-rr ir^^^^ic-rs. .fc^ft&icii, N*«fi. 
tfC5fcffi©jMa*1-f-:/ K^-f^tt, -ttt-ett. 7 5%S.U ! 8 0%<Oga?iJI^-ttS: 

£htz* W<-W-o-C&5r t*s«e$HS [Vigoru «T») o 
[0 0 2 4] 

-£cDigjkg^ttwfiH4fttt, JtffltoiRKR, $Mfc©JW», j$£<OJ|fflK, &tf7 

Libol et al., Proc. Natl. Acad. Sci. 248: 378 (1993)] „ V tf> h'^^Ltz 

(epo-r) hA^yswcats*; ^n-^st 

#©0tJ{4> BB&aillSifS 9 6/0 3 4 3 8-§-<£$8 (1996^2^8 B^gB) 

<mm*, s^epou K«t tuK)3~4tffsS3§v^ 

[0 0 2 5] 

«jt.«Btt*fcU<B:- ! E:OfltreilBJaS:fi^ ; i-53SJii»lia©, JftB. 

v h&lHr©«M*#«r, Jii/h««^fi*fi^S3gjlii«lftof&a!K?&« 
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[0 0 2 6] 

[0 0 2 7] 
[0 0 2 8] 

1M 7 5 y-S^ [Nicola et al. , Cell, 67: 1-4 (19 

[0 0 2 9] 

-H16ffi8e-Ctt> *^B^©BWli, Mtg^-c. g&y#^K©2#r (l 
00) fflffiUrt, #*L<ttl*ff (10) ffif£ilrt!liv^*#«JflHtSr*ri-S. £iL 

m&i-ZZ tl:J:o-c^$}i5. #*L<tt\ SEgtfttt ha vjjf^f-v (T 
PO) g&#£ffitt^5r©ft#f±, 7=*=* HfcttiffcU #*L<(ii«?L 
S*cDc -mp 1 , i L<l4t h c -mp 1 h n ^^/K^f-yg^ 

ft£«ttte1-So fflS, Kn#ll> I g Gftft:© <£ 5 %%£&<Dtfittr?hZ Z t 
IC&5„ afJ*^W77^ V h©7^=^ hftftfl, Fv, ScFv, Fa 
b, F (ab' ) 2 77^yMit)tJ:!), yjTtf? ! 4-Rvmm#i>&% 
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ftU*V^tt#-e*orJ:V\ c-mp 1 SrSttfl;-f-5ft*W4tt:ftH:. 12E1 
0, 12B5, 1 0 F 6&tM 2D5, MWcg|ftttlCO^T)&&£*;/t^tf>^ 

&ft(DmfrL>mi£i%Zo c -mp i \ci$-rz>i&W£T3=L* htiLm*. Abu 

Ab2, Ab3> Ab4, A b 5RXfA b 6 frbftZ&frb&titlZi*. Abl 
~Ab6ii, ZtlZil. VHSOTLi^U #VH&rj:vL«Hi, #toT 
5 /®?62?iJK<fcoT#gg£;h,fc, CDR1, CDR 2MCDR 3 b%tt»btl 
1t. fiffitt%£ftt£ (CDR) ©7 5/«EjaSr#t5^ Abl~Ab6©# 

[0 0 3 0] 

[^2] 







St l 




Abl: 


VHCDR1 


VHCDR2 


VHCDR3 


DNA 


(SbQ ID NO: 1) 


(SEQ ID NO: 3) 


(SEQ ID NO: 5) 




fSKO ir> NO* ">\ 
^.jcy ii/ rtv/. if 


(OCQ ID NO: 4) 


(SEQ ID NO: 6) 




VlCDRI 


VLCDR2 


VL CDR3 


DNA 


(.oiK^ iu nu: / ) 


(SEQ ID NO: 9) 


(SEQ ID NO: 1 1) 




V«fiv *W IW. fl/ 


tocQiUNv: JU) 


(SEQ ID NO: 12) 


AtQ: 


VH CDR ' 


VH CDR2 


VH CDR3 




(S&Q 117 NO: 13) 


(SEQ ID NO: 1 5) 


(SEQ ID NO: 17) 




(ocQ ID NO: 14) 


(SEQ ID NO: 16} 


(SEQ ID NO: 18) 




VtCDRl 


VLOR2 


VL.CDR3 


DNA 


(SEQ ID NO: 19) 


(SEQ ID NO: 21) 


(SEQ ID NO: 23) 




(SEQ ID NO: 20) 


(SEQ ID NO: 22) 


(SEQ ID NO: 24) 


Ab3: 


VHCDRI 


VH CDR2 


VH CDR3 


DNA 


(SEQ ID NO: 25) 


(SEQ ID NO: 27) 


(SEQ ID NO: 29) 




(SEQ ID NO: 26) 


(SEQ ID NO: 28) 


(SEQ ID NO: 30) 




YL CDR.1 


VLCDR2 




DNA 


(SEQ ID NO: l») 


(SEQ ID NO: 21) 


(SEQ ID NO: 23) 




(SEQ ID NO: 20) 


(SEQ ID NO: 22) 


(SEQlDNO:24) 


AM: 




VjfCDRi 




DNA 


(SEQ ID NO: 25) 


(SEQ ID NO: 3 1) 


(SEQ ID NO: 33) 




(SEQ ID NO: 26) 


(SEQ ID NO: 32) 


(SEQ ID NO: 34) 




VLCDRI 


VLCDR2 


VL CDR3 


DNA 


(SEQ ID NO: 33) 


(SEQ ID NO: 21) 


(SEQ ID NO: 23) 




(SEQ ID NO: 20) 


(SEQ ID NO: 22) 


(SEQ ID NO: 24) 


Ab5: 


VhCDRI 


yft CDR2 


VH CD W 


DNA 


(SEQ ID NO: 36) 


(SEQ ID NO: 38) 


(SEQ ID NO; 40) 




(SEQ ID NO: 37) 


(SEQ ID NO. 3») 


(SEQ ID NO: 41) 




VHCDRI 


VL CDR2 


yj_ CDR3 


DNA 


(SEQ ID NO: 19) 


(SEQ ID NO: 21) 


(SEQ ID NO: 23) 




(SEQ ID NO: 20) 


(SEQ ID NO: 22) 


(SEQ ID NO: 24) 


Ab6: 


VhCDRI 


VH CE>R2 


VHCDR3 


DNA 


(SEQ ID NO: 42) 


(SEQ ID NO: 44) 


(SEQ ID NO: 46) 




(SEQ ID NO: 43) 


(SEQ ID NO: 45) 


. (SEQ ID NO: 47) 




VLCDRI 


VL CDR2 


VI.CDR3 


DNA 


(SEQ ID NO: 41) 


(SEQ ID NO: 50) 


(SEQ ID NO: 52) 




(SEQ ID NO: 49) 


(SEQJDNO:51) 


(SEQ ID NO: 53) 
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[0 0 3 1] 

'*3SMO-t<0<teK»»jg/ic-mp 1 7=*=* hffittrau TPOi»o*S-e 
*\ AD P, ^-ywi^il^ft^sfc-e, jfiL/JvESrettfti-StroSr^-r 
5. #^(Ct!9, $3§0Jcoc -mp ir=f=7FR;Wl Jk/hffiSrffittftt^^ 

[0 0 3 2] 

[0 0 3 3] 
[0 0 3 4] 

l. JS« 

[0 0 3 5] 

[0 0 3 6] 

rr=*=* htfcfrj (aAb) (i, t-f h^y^-/'!-775!J-g» 

©7=*-* hgtfttt, f&^S&oKfi. JHrtCg^T, g^invivoy^/y 
Ktf>^ft(cf?L.l^ Xte2#r (lOOfflf) SrTlal6>«V'>»at?, i#*St 
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[0 0 3 7] 

*wmw&m^n,z>m<9x. ^mm^mt-r^i t4, m&> £#, 

[0 0 3 8] 

*WlB»Kfflv^b*i,5l»»)-e, rjt/j>fiSrflHtfti-5j if*, jh/MR&JRttRL 
. fiajx.fi, ADP2fetf!=i5-y>-l±. jh/JvESr?5tt{t;-f 5r fc*s^t*PT?*>5«>sr 
[00 3 9] 

f4g&©ft&&L<f4^ro:77^>'h©*;fti:9 2~50 0{glcii±£-t):T& 
«r tlCJS5 0 #Sftgifttt/&i&tn:#f4, ■S^SUS^^UT^/^wXttf =" 

<fco-Ci££$*l5, Marks, J. D. et al. , Bio/Technology 10: 779-783 (1992) 
14, VH&tfVL W^VCi'ir?!) V^{c«t53gfttt^BS:l2«L-CV^. C 
DRfi.V/XI4#i(a*»S©7VyA^3ESJStt«:> Barbas, C.F. et al., P 
roc Natl. Acad. Sci. USA 91: 3809-3813 (1994), Schier, R. et al. , Gene 1 
69: 147-155 (1995), Yelton, D.E. et al. , J. Immunol. 155: 1994-2004 (199 
5), Jackson, J. R. et al., J. Immunol. 154(7): 3310-9 (1995)^U!Hawkins, 
R.E. et al., J. Mol. Biol. 226: 889-896 (1992){C«fcoTiEfli$*lT<^5. 
[0 0 4 0] 

TIM VJjJ 14, h5-^<DW&K.%\sXl6mm*V^-9 — k LXftft 

1-5 » w-mm,%mmm-r^^v^irw\^^x(D^mtmmxhi>o t<oi. 

t N-^^=/wt hj£g#/i^e>\ ^i^&ft/Jvwev, Iijfp 
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JSSaffl^/W*^ (FSH) , fWM*/«> (TSH) &tfJt 

mtfc*^^ (lh) oip'ii^^^S^^y^ igrtu&SH^ JJfr&S 

(TNF-a'MTNF-b) , ^^-IfiSftg. vT7.*ffilM8fc*/weytt 

ffi^7°^h\ -fytfy, T^^fc'^, iL<jf rt&j&gH^ ^rvr^y>-, ng 

F-bOip&W&jfcBrB^ rtl'htRj&gH^ TG F - a RXZ7GF - b «© J; 
5 fcJBJMEifctejfcfiB* (TGFs) \ ^^DyiMSflSOTI, i!)^ 
n#xfy (EPO) , -fSl^ttH^, ^^-7xny a> bSl)!g©J:?<f 
^y^-7iny ( 7^B77-^CSF (M-CSF) , ^S3^-v^n7r- 
v=CSF (GM-CSF) mtfflSlMCSF (G-CSF) (DJ; 5 
JSH^ (CSF) , hB>«ify (TPO) , IL-1, IL-la, IL 
-2, IL-3, .IL-4, IL-5, IL-6, IL-7, IL-8, I L - 
9, IL-11, I L-l 2(D£ots:4y#~n4*l/ (I L) , LIF, SC 

F5.o=k i t y iKzomvtfy ^^Fm^tfteisztiw *mm 

[004 1] 

^y-g^ftj ra* ^^r-iiHrmwi-fflv^^ wsxws hv-ry-fcui 

aia«SS^-C*>5 [0"Jx.ff Nicola et al. , Cell, 67: 1-4 (1999)&U<Skoda 
, R.C. et al. , EMBO J. 12: 2645-2653 (1993) £#JS£tlf;:V\) . «ELT S r. 
*ie>©££#MU -T^-n^y (IL) Xtt=n=-j|iiJ;8fcH^ (CSF) t? 
fe5o X-^'-7r5!)-ffl^y/Hi IL-2 (b&tfggi) (Hatakeyama 
et al. , Science, 244: 551-556 (1989); Takeshita et al., Science, 257: 3 



-25- 



79-382 (1991)] , I L — 3 [Itoh et al. , Science, 247: 324-328 (1990); Go 
rman et al. , Proc. Natl. Acad. Sci. USA, 87: 5459-5463 (1990); Kitamura 
et al., Cell, 66: 1165-1174 (1991a); Kitamura et al. , Proc. Natl. Acad. 
Sci. USA 88: 5082-5086 (1991b)] , I L — 4 (Mosley et al. , Cell, 59:335- 
348 (1989)] , I L — 5 [Takaki et al., EMBO J., 9:4367-4374 (1990); Tave 
rnier et al. , Cell, 66: 1175-1184 (1991)] „ I L — 6 [Yamasaki et al. , S 
cience, 241: 825-828 (1988); Hibi et al. , Cell, 63: 1149-1157 (1990)) , 

I L — 7 [Goodwin et al. , Cell, 60: 941-951 (1990)) , I L — 9 [Renault 
et al. , Proc. Natl. Acad. Sci. USA, 89: 5690-5694 (1992)) „ WM&t? n 
7r— ^="3=.— flJjftH^ (GM-CSF) (Gearing et al. , EMBO J. , 8: 36 
67-3676 (1991); Hayashida et al. , Proc. Natl. Acad. Sci. USA, 244: 9655- 
9659 (1990)] , ffi&ifcnn^— $lJ8fc&?- (G-CSF) (Fukunaga et al. , Ce 
11, 61:341-350 (1990a); Fukunaga et al. , Proc. Natl. Acad. Sci. USA, 87: 

8702-8706 (1990b); Larsen et al. , J. Exp. Med. 172: 1559-1570 (1990)] 
, EPO (D' Andrea et al. , Cell, 57: 277-285 (1989); Jones et al., Blood 
, 76: 31-35 (1990)) , 6 Jk-^PISS^ (L I F) (Gearing et al. , EMBO J., 

10: 2839-2848 (1991)) , tyax^fVM (OSM) (Rose et al. , Proc. 
Natl. Acad. Sci. USA, 88: 8641-8645 (1991)) , MU t t7 P n y $ ^[zfttZ 
g^ft (Boutin et al. , Proc. Natl. Acad. Sci. USA, 88: 7744-7748 (1988) ; 

Edery et al. , Proc. Natl. Acad. Sci. USA, 86: 2112-2116 (1989)) , figfi 
ftjV^y (GH) (Leung et al. , Nature, 330: 537-543 (1987)) , Ji^WiB 
(CNTF) (Davis et al. , Science, 253: 59-63 (1991)) RXf-c 
-Mp 1 (M. Souyri et al. , Cell 63: 1137 (1990); I. Vigon et al. , Proc. 

Natl. Acad. Sci. USA, 89: 5640 (1992)) f£*f-f ■3g^#£r&a--f ; 5 ft, ^ft 

[004 2] 

t MrfcttS rjfc/Js^/>i!mj (4, !) y hywfcfc!) 1 5 0 X 1 0 9 *« 

[0 0 4 3] 
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tti L-T£^£;h,5„ rcDfttttt, in vivo-e©^!?^jlil/JvElHlffi^7y-fe-r 
, t h&lfo#3g^?i»S|Sf: (CMK) (COV^TOStlk/hS^ST5/-fe-r (trCG 

p n b ui J Eio TSiJ£ * Pg D -e©jh/jvE»IS*BffiJBT yt^rofli, 
&tfg:$3«IJfa«c (DAM I) (r*5^5ffiF»ft©Bl^iSr^1-5«*/jrTs''t 

[0 0 4 4] 
[0 0 4 5] 

JOtS^l^^V/^It L.T3B3i£;h,5fcP>li, TViBJCSm^tty -^-ffl 
DNAii, ^y-^7°f-K(C*i"t-SDNA!C^"5I^(ce-g-$tl5^ ; la^iJOte^ 

. a—h'mmz.mip*imiz%i-&ztiz^-mc. mm^m\'^^n.i (4, 
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[0 0 4 6] 
[0 0 4 7] 

r^Kfegi^j &t* wnmrnmrni <D£?Kmmi*, ft*u©±«Mwa, x 

[0 0 4 8] 

S/hX^© r pJ (cioTii^$tv5„ *BJ*ffl#-C<Dtmi7 0 7^$ K(4, 

fan**:/?*? k#, aft«»^»-efct), -a*#i-«:we-e*>5i:stJ^5. 

[0 0 4 9] 

DNAI^SI^-rSttOT r^jH^^j ji, DNAffijaro-JgW&BXttSB 
fcPftfftSWattfcDNA^JMMR-rs. #WlliWl::ffl^fefta**4IMI8» 
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5 0 «fLT\ ^)l/igCDy7^5 KXI4DNA77^^hSr, 2 0 /i 1 

«3fi#liiJ:or*iS4ix5. ffltttt, 3 7tt?«i 1 P*M©>f 

tifcjfcssas, rgft-r-sj , xfifficfc^-^^^L-r, $ij|sisi$&-e©t > 5- 

©fctfxD^Ji&U^SSfi, Sambrook et al. , Molecular Cloning: A Laboratory 
Manual (New York: Cold Spring Harbor Laboratory Press, 1989) 1 . 5 
6~1. 6 l«l!lE*Silfct*S9» «ffl»-C*>5. 
[0 0 5 0] 

um&\tfrb<r>v\*K<mfe<n>7y>f*^Y<r> rmiixj x(4 r^Hj 
Acidic j; 5 /-k y t ^ y /wt 5 b'Xi*T#v-?,y/i>±(Dmim<D-frm. z*i<d& 

o ^Rlix Lawn et al. , Nucleic Acids Res., 9: 6103-6114 (1981), &U=Goed 
del et al. , Nucleic Acids Res., 8: 4057 (1980) %&M£}Xfo\ 
[00 5 1] 

r-iHFy##fj xii r-y-ify^-ny hffij 14, DNAxiiDNA^fiB**© 

y rf5(^ KXI4DNA77^y ^ htCDWT'y ^>f -tf— i ^ a ot 

?tffi-t-S*j£T?&So f-fV^Wttx ftmmat, Sambrook et al. , tt!$f©fS 



-29- 



9. 3 7~9. 5 2gB(C|S«$^fciSo>9, T#P-^y/H:<0DNAMO 

*f t-iS L fcEtfcJf »^<D D N A £ !&® i -T 5. 
[0 0 5 2) 

ty—fyftVr} Xfi ry-f^nj/Hj ft, sf-y^^u^K, DN 
A77^yh, cDNA|)l<l«©77^yF, XliRN A77 ^ V h 

^tiCtS^ X(4^-Cg®{bi-5„ ^*fUi5fc-f5RNAtt x Samb 
rook et al. , afrftcom 7 . 39~7. 5 2ffilCfH«^nfci*5f9 (D%&mcffi 

[0 0 5 3] 

* u^-f- Kny ymojf&T. mw£W&m<p~^ dna^ i omt 

©DNAtffy t y—M \<D?v;vy7nyy, Xf4T4 DNA^y * 7— 1 

-CI 5 t C"C'>*< it, 1 5^^*affl-r5o DNA£, 7iy-A"^B 

o^^ftttiXt/ai^y-^aii^^ioriWSi-rSo S-a Lip it§DNA7 
7^vKi, laiS^^ft-C^fglcAtuS. Stfflttt. ATP, VX-VWm. 
, MT4DNA!) #—!?©.}; 5 ft y DNAO. 5 m g&fc 9 ifo 1 0 

*ttT^tt5r DNASr^^-l^-g-Li; 5 t.i-**e>li, 
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[0 0 5 4] 

^m&MM-fZo DNAfl$gcD$/B£ft5;tf8xf4, Sambrook et al. , IHIOf 
1. 2 5-1. 3 3®(C|S«$tLfc, ^liMW^^^FISlTfcS. 
DNA£fKKLfc&, Sambrook et al. , ftfjgCD^ 1.40 i^!2« $ ivtz <fc 5 * 

[0 0 5 5] 

r^- y =f5? ^ u^f- Kj 14, (1 9 8 8^5^ 4 BfUfTcSh-fca — tay/^ffF 
$g2 6 6, 0 3 2^*fc|BiteftfcJ:5*HW#ifc«:ffl^5a\ XfiFrochler 
etal., Nucl. Acids Res. , 14: 5399-5407 (1986) i&SfEicLfc i *5 *) N 

{^•Crosi-y W^K-e-figSrS^-rS. ^n55<0^)£l41--<T, Engels et 

al., Angew. Chem. Int. Ed. Engl., 28: 716-734 (1989) |d|H«c? tlTV>S„ r. 

* D T 9 y yi/T 5 Ky^±"C«^1-5o 
[0 0 5 6] 

ttf}) /7—VMm&fc} Xte rpcRj ii, 1 9 8 7^7^28 B£tt£ft 

fc*s#i ! F^4, 6 8 3, 1 9 5^mmm\cmm<Dtio<o, 'ptomm, rna 
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PCRtt, #Sffj&RNABB?iK ^y/ADNAd»b©#SW*DNABE?lJ, S. 

fccDNASrii(S1-5<OjCffl^5rt.AS-e|:5 0 ^JKfcjKtt, Mullis et al. , C 
old Spring Harbor Symp. Quant. Biol., 51: 263 (1987); Erlich, ed. , PCR T 
echnology (Stockton Press, NY, 1989) ^^^fflfflCfflV^HS 

Pit), pcRii, ^(omm^yy^^-tLx, frommxv *y— vzm^ 

[0 0 5 7] 

r^&^ffcRtf&aE^n ^ y v\ 14, ill", J^l 5 o, oooy;vh ><D^ 

xnBgS^©gfc?>-^ ; 5"g-e$,oT, 2*cD|^|-©6 (L) ft, 2#<D|^-© 

a (h) «t-eiifig$tv5o -o©**r^/i/7-f Kgtiao-r 1 

KHS-g-t^-tS. -SSlcWSEK^'fv (V H ) t, ^-ixlcfi 

<#»©**K;*>f I'ifctfi-S. #L«tt, -JBICpTS K*>f v (V l ) 
fcp-ffit-^ K^^ifc^L ; Lmw^K^-fvtt, H«©ft$©7F£K 

©7$/ Bast*, LftR^H*©^ -y ymomftm&B&i-z t nx. e> 

*l3 CClothia et al. , J. Mol. Biol., 186: 651-663 (1985); Novotny and Ha 
ber, Proc. Natl. Acad. Sci. USA, 82: 4592-4596 (1985)} „ 
[0 0 5 8] 

Lffi&otHffiwRraEK^-i'vtrfcs, (cd r) xttSpr^tt 
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tzUfttt. (FR) fci?H3i3. HftRt5L«©?raEK^-rvH:, ^rft^ 

ft, ;ttfcttb->-r-2#eg£$!9, 3f@0rWCDR(-ioTg-g-^ixfc, 4{@ 

!H5Sr^-re^-7 p Sr^1-5. #i©CDRIi, F R^WE^io-CSIS&U:* t 
fcfciV ii*©Ii>5)OCDRfctt,lc, fc&<Dfcm&-frn®.(DJ&mc%r-l3-tZ> 
CKabat et al. , Sequences of Proteins of Immunological Interest, Nationa 
1 Institute of Health, Bethesda, MD (1987) $T#li$;fafcV\) c 

[0 0 5 9] 

cj 7y>ftvV (r©£»W\ ^^^(cSffi^-CtSrir^SWrbT^S 
) title, TFabj tWh5Zo©ffi§U«^77^^hS:4C 

(ab' ) 2 77^> h££C5„ \ 
[0 0 6 0] 

TFvj fit, f/J«77y>>h-!?fcot, '^fttnJSBWftWIS'e-lBSttSr 
#T£^Lfc- ft 3„ #Br3EK^^^W3figfrocDR*s, v H -v L r. 

[00 6 1] 

(CH1) f^tf. Fab' 77^>Mi, fift©t>i?»>?,©lW± 
Oi/XTJ >^ti. HiCHl K^>f >-©*/W#df^*«8T?©fBciBO>SS<0 
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ii*P(-ioT, Fab77^yFiM5. Fab' -SHI4, Fab' 

-/wSSr^-fS. F (a b' ) 2 tim77?*'^Y\Z, *Jt5tt, ^rttfew^wtv 
l*f<£>F a b' 77^yhtUM^fc. ^r«ffi 

[0 0 6 2] 
[0 0 6 3 J 

*7*i::tiJ!J£5r tas-cts. M^D7"py©ioio±S4^7X: i g A 
. igD, igE, I gGWi gM*s*>»). r.h/e>©5*>v><o*>{i N 

7-* {4V94zf) , Mx.il I gG— 1, IgG-2, IgG-3MI gG- 
4 ; IgA-lMl g A-2lCj|fcE^L5S. S*5^7^©M^n7"P 
Vlcm-fSH^^K^'Ott, a, 6, e, vW^tlfliW- 

[0 0 6 4] 

WMFab, F (ab' ) 3 , scFvMFv) tA^Wl-»i--5o 
[0 0 6 5] 

ft, MffSLjS^ afcfc3R£1-3^Wfc&&«ft£il*fcttlBI--T?*>3 0 
5. JEfd, ft««fcW*43»J£S (3ifh-7°) Sr*f«ti-5«45©i*Sr^ 
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j 9 xi— ■TivW^iX. Kohler &; Milstein, Nature, 256:495 (1975)^ft^liE 
K— ^jfelrioTS^UTt. Xliifa&XLDNAfe (#l;tfi;Kll 
#ffF$4, 8 16, 5 6 l^Wm (Cabilly et al. ) £#J§£*lfcH |C£o 

[0 0 6 6] 

Z^-mmx-hZ, f**yi (f&&?v ?})>■) wm®WF®4, 816 

, 5 6 (Cabilly et al. ) ; SU^Morrison et al., Proc. Natl. Aca 

d. Sci. USA, 81: 6851-6855 (1984)] %¥ffe#J\Z&<ai-Z> a 
[0 0 6 7] 

*t h (flirts m&<o rt MIsLfcj jgftf*. #t h*Si/n^y> 

Xtt (Fv, Fab, Fab' , F (ab' ) a Xtt*©te©ffi#OtySIIS^ttE 
?|JW±5^) *©77^^h-?M. t MUnfttt, t Y?im>f 

V7*V>- (g^Wtaft) fiU g'*#©ffitttt»j£«l* (CD R) A» 

hT*(4*V^® ({fc-fj-^ftftt OCDR^P>CD^S^g#«ix.C,^T 
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asum***.?^*. zoo*., t himmt, gmgfcmzh. &acdr 

'Xtt#iB*E5iIKf)l,HlSn*V^»aSr^-Ct>J:v^. Cli6©a£3Ett. St#© 

, mf R««<oi--<-c*\ xtsJiffWi-i-^-C/^ t h^^n^y v#asa 

^T*-&tPtSto^5 0 t MfcSttttt, SlCli^ M^n^D^ffi (F 

5o -5:tV^.±©f^*ffllCO^r{i, Jones et al. , Nature, 321: 522-525 (1986); 
Reichmann et al. , Nature, 332: 323-329 (1988); SWresta, Curr. Op. St 
ruct. Biol. 2: 593-596 (1992) £#Jf £*l,fcv\ 
[0 0 6 8] 

f-*iFvj XI* TsFvj ^77^>yHJ, fet#:©V H S.U!V L K^-f 

Fv*y Ktt, s F v #^ig£©fc#©M^WlSjg£^-et 5 J: 5 ^ 

SSSfCfi, The Pharmacology of Monoclonal Antibodies, vol. 113, Rosenburg &; 
Moore eds. Springer-Verlag, New York, pp. 269-315 (1994) tp©Pluckthun£# 

[0 0 6 9] 

m (v H xtfv L ) «t>-eL«irsE K^-rv (vj KS^snfcHft^racK^'f > 

(V„) Sr-^tp, ^Jv«77^>h«ftt5o Io©W-fyFI»M^ 
£lf C£(±-C!?1-(a±&£9i;:t>0v\ y v*-^ffl^5r tlcioT, rftk 

JS-^lfBffiSr^-ra. ^7#x^-li, ^ff3-ny^#fFS?4 0 4, 0 9 
7#^« ; B^WWfF^9 3/11161 ; Stftlollinger et al. , Pr 

oc. Natl. Acad. ScL USA 90: 6444-6448 (1993)|£, J; <0 p£ L < iE^ftT V 
5„ 
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[0 0 7 0] 

&m±mz.m^1tt%<Dmm mVt&L#i ft, Zapata et al., Protein Eng. 
8(10): 1057-1062 (1995) ^IE«©^Sr^*-f 5„ Pt&3$-f5t> m&Wgtfls 

ft, ljtfroSSjnjFd-tr^vh (v H -c H i-v„-c H i) -t*i?>*s, 

[0 0 7 1] 

r^st^j &&ft, #?n*wsT?ft, Tzswtmw. mi &#mm<t><D-o 

. t*J;ift\ £&#ft, &Si#w-oxft*n«±©jg^£®«-e©, '>&<,!: t> 
-o, 0Rftft)l~m 0, #*L<ttifo2~$5©e&«rfrA/?«fcV\, 

jeatttt, «tft#©HxttL«praE««ej!it©, 75%^ i«jff*u< 

tt8 0%a±> J: t> # * L < ft 8 5 %£JLh, i 9 # * L < ft 9 0 %jJLt, 

* l< ft 9 5%u.k<Dmm-&%'StfZ. tictez, zo&mm-tsm-mx 

ft*Ifi3ttft, JfcBJfflfrfft, E?0&!E-g-£-B\ i^S/ifctffBBSSr^AUT, IB?iJ 

raH4o*iSH»**a«Lfca©, fteiflsaatra— c*>st 

c*«fct<ftrtgi5jig, xftStflEBajiKojfAt, ia^ijwp-ttxftti 

t) $^&f§^mfntt, S^SrSttft-Ct 33Wfc;$ftfcfB;*j$?* Sr*LTiV>„ 
*©±5ft»ttS:^«f1-5l!:Ht, fS($(DFa bfl&WiDFa b 

ft?IB J: JttWS *\ Xtt«*#ro^±ft»ttfc*tt#©SS£»eMB t Jt«E L ft I* 
*itffcfefcv\i*, ^ixtt, *rift©fti&ft, #Willll#»::M^3ftfc£W^fiWgteT 

icsajsogg s^SEflEft, ^*a# t \m Ltz 1 1 , ^^wsitt©^ 1 o f&^±, 

#*U<ft^2 0{&E/Lfc, ftt#*L<ft#Si5 of&»±<o*B3aSr*i--tix-e&5 

o 
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[0 0 7 2] 
[0 0 7 3] 

^KttXtt*^>^^Ktt*KSr^L5*. ffaEatttK-m, 8t#tt, (1 
) n-y-fel-±oT*S$ix5|S80t?, 9 5fiir%£±|§]*K J;D$f*L<tt 
9-9fifi%Sr±|HlS*'^, (2) ^f=v^*-y^>-^^^-^-Srffl^T, 

(3) i'-vv'-^-, Xtt»*L<ttffi|ifefeSrffl^fc5S5cttt>L.<H:*3l7C 
tfe£#TT\ SDS-PAGElCi5ffi|Rltt*-C, fitSJ^ftS,, HWSftfcffitt 

[0 0 7 4] 

~5 oiarorsy^s (U4L<iiKi9~3oii) &*r-r5„ ma. huha 

^KjK y K, Sl^tDfift 1 2CA5 (Field et al. , Mol. Cell: Biol. 

8:2159-2165 (1988)] ;c-mycgB, RtttllCtt-TZ 8 F 9 . 3C7, 6 
El 0, G4, B7&U*9E1 0#t# [Evans et al. , Mol. Cell. Biol. 5(12) 
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: 3610-3616 (1985)] ; tVCWfi^K^ ^/^Wlt* W^RD (gD) 
SISL ©fctffc (Paborsky et al., Protein Engineering 3(6): 547-553 ( 

1990)] £&-£-f3„ -^WHlfeli«T-|4, ^t'h-T'^fi, rf-,W<-^§; 

^fe^fh-^j (4, I gG^roin viwihm^MMZm&tZ'ftmZfi 

IgGW (MtflgG^.IgGjj, I gG 3 XiJI gG 4 ) OFc« 
[0 0 7 5] 

ffll Tmpl !)#yKj t r mp l ytfvKJKy^^Kj , TMLJ , l> 
nyzKtf^yi x(S TTPOj ^WiOT^t^&WKfflV^ft, 1M 
^SS^-^-^T 5 9 - J5-It?*5, mp H^tS^MtL, m 

a/FSSfflB&cDDNA^S^fc^W^K (#J;L(2 3 H-?- 5 W) <D%L& 

*», tL<H:t>5-o©A¥«i, «*.«t hSrS^i-St>5-oo»*a*»fe* 

*S-&1-5o fllte* TPO (3 3 2) Rl)!rhTP03 3s mt5, -<£>5£|g 
l-fi, jS5ctt*#T-e<OSDSy/W^J:oTStSLfcKt9T?*?J3 1, 0 0 0^ 
(3 1kD) <D, £fc#S5ctt:£#T-ei4 2 8, OOOy/Vfy (2 8kD) © 
H8R4!t§a«rfTf5 9 5/2 8 9 0 7^&ffiKE«$*ifcjfa./MRl? 

jSttytf^Kfcfi^ijta. ffls ttpoj », iswi, wm???** 

^i"5o ffim<Otc£>, C^xfjcoy tf^Kwr^TS:, EATt?tt*li TTPOj i 
[0 0 7 6] 
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mftifo'h'fcWt.&'Ptf: < th 1 0%, L< (35 0 5 c ir^-CS 

, ftt>#£L.< fi, t K^fci-tSJfii/h«S^ik^l y y h/w&fctJifol 5 0 x l 
0 9 £±[eI3 i t *s-e# S. 

[0 0 7 7] 

!> # > K# !J ^7°^ KWT 5 / iiM t tt, < 1 <b 7 0 %Gr>£ft#jBa?iJ|!g- 

tt&^ru ^mp i y^vKsKU^^-K© rEPo w^yj tn, 4>&< 

. tt8 0%©Ba?iJI^-ttSrWt-5. rftdttX-T, #3§W©TPO«:» fiScBLfc 
t hmp iy*VK (hML) , Xti^<D^^ kL<\zm%-&mm£titzfc 
ffi, fcSv^fi^St hmp 1 y ^^KtO*5 8 0%©jE5«i^-'l4**-t-a^ y< 
^fi-efcoTt±>\ rtv(cf^^-c, TPoii, fig^t hmp i y#>K©77 
#irr5; pepo k^-yvj ©77^vhtfccTi^ 
„ eSKia, r$y«77^yni fli&u ! 3Mi'*7My?ggF ( ac>t 

Ktt, it : 

X-h TPO (7-15 1) -Y 

[0 0 7 8] 

hTPO (7-15 1) (4, p^ffl^-g-fe-C, Cys'HCys 151 ! 
t?©t hTPO (hML) T$/S?gE?iJ£3cL ; Xtt, fiKftTPO, Xltttl^ 
Met, Lys, Ty r <D Z. 5 &T 5 J StfjggWMSCO, Cy s 7 »7^ 

a, xii-otK i«tia±or?/*jg7 5 /S^S, fcSWi, XWTfr 

TPO3Ui*r*W0$2gCD, C y s 151 <7)*^drv'/^«8S, Xfi-0-bL< 
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[0 0 7 9] 

poEjaj&jfsH-*. r^yitaao^tt. 77^yh^ mp i h' 
«s©^i*n*\ xtt^t-a-^-rs, ^T'fKoifr-e^crt.tv^ m P i y 

ft^6¥8t£*vfc, mp l y ^>-K<0gfl?iJt(sl-r*fe2), it 1 0, 1 

5, 20, 25, 3oxft4 0T$;mm&<Dffig.-rzmm*fi'?z>b!§.t>tiz 

„ Na7 7^^yh©ft$«l'iWi, TPO (15 3) , hML 1S3 XI4TP 
O (M e t _1 1 — 1 5 3 ) "Cfc 2> 0 
[0 0 8 0] 

fflffi TTPO-fy^j rTPOBfl?iKy^j v XISTPOiCfrBiLTW/B 
X(4t Hmpiy^^Kd^^fi^JxfcTPOtOl 0 0 %*SICDga?lJI^ 

iifig^^^^bM^ixfcmp 1 y#>"K/TPCX t hmp 1 y#Vh\ X 
.I** ©7 7^* Vhi:OiKi7 0%£Lh, Sf* L< 7 5%£Lh, «tO»*L< 
tt*-J 8 0 %£U:, JElr#*U< |4jR|8 5%J^±, L< Ii^j9 0%JM. 

[0 0 8 1] 

tpo m&fti (4, TPOJKy^^KSra^ft^w^srtta-a-ft, «i 

Ali^y xfi/y^i) = ^y /nfl/y^p 3-^XI4^y ^i^T/l^ 
U^05^-0(C, 3feB#fF^4, 6 4 0, 83 Sf ;I4, 4 9 6, 6 8 9 ■§■ 
;S4, 30 1, 1 44f ;S4, 6 7 0, 4 1 7f J4, 7 9 1, 1 9 2 

xf4B4, 179, 3 3 7%rwmmcm9i£tiiztt-em&-tz>zk\z. i5, T 
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>-C^-g-$tlfcT P 0# y ^:/^ Ktt, *M*ffl#-CliP E GILT P o t 
[0 0 8 2] 

*%W<D'M.lZ.%\<Dl&mftTPOtf})'<7?- hit. mp 1 
, fchmpl!J#yKt©90%K± 1 IX tt 9 5 %^±(DT 5 J $?gfi 

», rEPOhV-1'Vj tPftfttS) -C$)5 0 ffI4hMLCEPOF7'f^i 
J&$hML(D|fl&©t5l£l 5 3i@(D7 5y$$g£^^ h M L 153 £ Pfff ft 
5.. i§^l£J:!3#*L^hMLlB3«li#tt, CJfZffib'tJ V(D-o^±©itS 

, g?tt, .Gly, P r oteX) -CBtfcSftfc-tttiSr^tr. #»fchML 

cOC^ttK^-r^Ba^Sfrtt. ^1 5 3&tfl 5 4 Arg» A 1 a 
£KHS£&*.fe:h/'0 , >So Z.<0&Mfatt. hML 332 (R15 3A, R 1.5 4 A 

) Wtfii5. 

[0 0 8 3] 

»a*=¥^7«, sa^y^^K, xn^^y^whtcomp 1 y#> 

ML 1!s ii, I gG^^^vhtiB^**^ jW»¥WW*:*&1-3!6\ Xtt 
IL-3. G-CSFtL<liEPOii^Jtt, if &£ftfclfc/hffil^?£tt 

[0 0 8 4] 

'-t©Hfe©SfJi/«Cmp l y %>Vy?y*> H4, T$/*4S8S e r©itMe 
(0«;ttfMe t _1 TP0 153 ) „ Ztite, MK.it. *J»M©«t5*» 
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/$L-cfc«fcv\, . n©SKKlci5Afji/imp l ii^yh^^^ybti, Me t 

-1 TPO (1-X) Xii, ^l~X^ScDga?iJIC»LT»l 5 3, 1 

64, 191, 1 9 9, 205, 207, 217, 2 2 9X142 4 5^5) £ 

££-f5. ^rotroliHi^mp l P^yK77^yHJ, *tSi£ftfcy#VK 

[0 0 8 5] 

T, i^9 omm%Sk±.<Oj'ys<9W. £.9&*.L<ftflt}9 5SLm%&.±&$tto 

[0 0 8 6] 

II. 38WO»*U"'*«»« 

-o©g£Jgffi8U;::fc<,->-c\ *^<o#*LV^#ii, jtjfc^iSfitB^S&tt* 

/Xl*#{t<Diyy+/u%&m-tZ>&S*®:&-tZ>, T=t~xhin.fc (aAb) £ 

feiii*, thmpl P-C? h7^7i^ h SJxfc I L- 3#;#ttB a/F 3ijsffl 

aiJ^-TS' t^iO, Xf±Jii/hffi[gLJEGPIIbIII 0 limroSl^tSrSJ!£i-5CMK 
7yt^?:fflV^^ll5 5. i/;/-}vH5ji!i, c-mpl/Mab HU- 

0 3iKB«a*tSlTs'-fe'fXttjK(*:®®a?ES3«^figTs/-feWlJ:^V^-C, c-mp l 
-Rse. gD^^^S^roy^KfliSrSJSI-Srt^J;?), KIRA EL 

1 SAtioTt^^ix^S. 

[0 0 8 7] 

0* LV^fclP^cD c -mpl7 =t-X hftfftt, fifi(-S<5f h n > tftf^<? 
VrojStft^©S*Xtt24ff (10 0{g) £Lh<6V>3g*T\ CD-3 4+iSMSW 
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5. 

[0 0 8 8] 

iOjfJU^c-mpl aAb (-oXttUft) tt, iglfil&tf, ttiCggH* 

mm. Stf/XBliCI^^ r hTPO©flH*£H«&Xtt:2|ff£trt©* 

, gfWKM^HfcaAb (-oXtttt) -efcS. *fc£f*L^«§^£>a 
Ab (-oxttift) tt, &£*fc hFcfWSrffra^figittfcS*, ftiu 

oxri**) XhZ 0 Kr»©^*^«lflH4S:^-r5«*tt4l9f>i-|J:H:, Fv. s 
c F F (a b' ) , F (a b' J^^Stta. 
[0 0 8 9] 

s c FvSfitli, H 1 {c^$ixfcCDRS.U!#ffl^«©gB?iJSrW 
i-S; 10F6. 5E5, 10D10, 12B5, 1 2 D 2 E 1 0 t£ 

ttttbtiizmft-vhZ). vtwmizii, ±m\mm£Mts cFvi^ -oxdffl 

&CD C D RMC D Rf&<D&m%.m®\C3Stt 5 1 ~ 3 1@<DT $ V ifSSO^SfC 
iOIfPttM (affinity matured) §H5<, 
[0 0 9 0] 

i3/^y Y (Kabat) KWIS^J (Sequence of Proteins of I 

mmunological Interest) ^5 Jig (<k&W£i?&/15 (Public Health Service) » 1 
£8J£ffi5Ej?f (Natioanl Institute of Health) „ ^7,$ (Bethesda) , } ]) 
-yyh'W (MD) (1991)) 06 4 7~6 6 9Hfc*»e>*rCV3. 
[0 0 9 1] 
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*H)£fl:£S#JK!>'<:/?-h\ #»-mp IX (Imp 1 V Kt«»S 
mp 1 fitft:«r^tfWie«H:, Wi.^^'d h—7&W 5»7^f 
[0 0 9 2] 

y^*) x Zffr t7?B-^ (Blue-SEPHAROSE) , CM^ t77n- 

* (CM Blue-SEPHAROSE) , -ty-Q (MONO-Q) . *y-S (MONO-S) , UVX 

• l^^fy-t7rn-^ (lentil lectin-SEPHAROSE) , WGAt77D 
— X (WGA-SEPHAROSE) , ConA-t7rf-^ (ConA-SEPHAROSE) , m— -r 

h^fV-!— A- (Ether TOYPEARL) „ • r--fV<— (Butyl TOYPEARL) , 

7i^' Wan'—A* (Phenyl TOYPEARL) , 7 , D7'f >At7 7 n— (Prote 
in A SEPHAROSE) , SDS-PAGE, &*9HPLC ffii)5l&m*tttia 
L-fci^y JjSfjV) Xit-tyrfy^ • ^V^r^y—i/—-? (SEPHADEX molecul 
ar sieve) XteVJ n h Vy 7 4 — , fttf^* / -AifcKXIMS^T 

ft/WC, p< ^vl^A-jfc^ !J K (PMSF) <D £. 0 ftz/n^T— t?Pfl^#J 
[0 0 9 3] 

£F*L<fi, Wt^ftfc^frft^/^n— :rvV (KohlerfttBlilstein, Nature 
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, 256: 495-497 (1975); Campbell, £{t^&tWH L £®^fc*3tt5H!fcftffi (L 
aboratory Techniques in Biochemistry and Molecular Biology) , BurdonbiH 
, S5133=£, Elsevier Science Publisrers, Amsterdam (1985); MOTCHuseib, S 
cience, 246: 1275-1281 (1989)) £J£ L^m p 1 gtfttt, < 1 1 

, trifle '>&< fcfcftl 0 7 l/^vxtiy>&< 1 0 9 l/*/utb<D%Lfa 
5m p lg*f*cfc#LTfEK$*t$. mp 1 r & S^K 

tt*ftfc SSftmp lstfy^/^KfcHLTlltrJSLfciSi::, «s 

l ytf^K&in vitroXllin vivo-C^tbi-5fc»©^jfe*^tt-r5o 
[0 0 9 4] 

#S§93tt:, ttU^fBfcSrWBSflTV^fc. $tlTV^<C<Tt<tV\ mp l 
mffXtt^^broBf^Sra-K-rs^K^HfciKK^, Wrap li7iftc£=»- 

AXI±DNAT?^)5o 
[0 0 9 5] 

c DNAt'fc 9 , c DNA^? DIMSflSffl 
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:hoi jBjja-cfcs. wi<Dts-^L^±mmt, e. coii-e&2> 0 

[0 0 9 6 J 

*55Wli, MW$ftl:©mp 1 7^-* hXiiTy^^^ hfetft-HIIL 
a^lcS^-l-Sit^^tf. &&£X}±igifii.&<7)£ft, #^jk/hW>S5r*-t- 

, L I F, G-CSF, GM-CSF, M-CSF, EPO, IL-1, IL- 

2, IL-3, IL-5, IL-6, IL-7, IL-8, IL-9X!iIL- 

i i as-^sns. f^#Mici^ gtfftt, 4is*sa.y-ym.ffl$m=f- (m%.t£. ig 
f-1) xittUMKEB? («*.«, (lt) ) t»*-&t>*r 

[00 9 7] 

III. H£3r& 

*©£5ft7V7*7y-©f&Sl»:, a^#lc(±j^feit?foS„ S^ft^ 7* 
7 WO 9 2/0 1 04 7, WO 9 2/2 0 7 9 1, WO 9 3/0 6 2 1 

3, WO 93/11236. WO 9 3/1 9 1 7 2, WO 9 5/0 1 4 3 

WO 9 5/1 5 3 8 8{r|E«fc$*tr^S*ffi|Cj;!9Si|!iLTt iV\ #j8ftS«£. 
ffifitKSSVT, (scFv) ©7^/7!)-^ t hOKt-i^O 

ft, cDNAO«a^$*S. PCRii*@m, -*W&3-Kt5DN 
A1S, Gl y 4 Se r 5 ft !J V#-£ffl^Ti!&*&-C b*U -t LTiI3Jft3§ 

#©«fflii»7r-^o*ffil^Sii* <t 5 fcH»$*b$. 77-^7^ 7*7 !> - 

^rP$|-t"Sfc*C0ii§)^^r)S(i, Winter et. al. , Annu. Rev. Immunol., 1994, 
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12: 433-55; Soderlind et. al., Immunological Reviews, 1992, 130: 109-12 
3; Hoogenboom, Tibtech February 1997, Vol. 15; Neri et. al. Cell Biophys 
ics, 1995, 27: 47-61 RXM: ZiCftlfcZ-titi&MM^. fE^fU 124fe£;ftT 

[0 0 9 8] 

ftfct Fs cF v(D747'y})~-Zm<05mZ>Ztlc£<9M1R$tlXh^\ Gr 
iffiths et. Al. , EMBO-J, 1993, 12: 725-734. n — yoMM^ffi 

mts gE*ProMfeSrfflV^ffffi-f5wt*s-et5. Griffiths et. al. : Clark 
son et. al. Nature. 1991, 352: 642-648. tiiUxDM V ^ItXg©^, 

©aft S*ifctt-&Sr*ri-<5 7 r -S?±Kq%**i5*jR©»* 

77-^7^/7 y-*^«. gi<Hft<8!J#ttX&tt x ^OiljV^-g-^fttt 

ffi^r-^^^^^yy-ti, 77-^ffl2 0%m SKgfctti o%*S5, 
Ml'»)il'(41%*^5, 7r-^©^ffi©gt#:©loUl±©=tr— Sr^-fJ: 5 
lCffl^5:i^t5o — ffi©^li, #l;t»fLowman et. al., Methods: A Com 
panion to Methods in Enzymology, 1991, 3(3): 205-216(C|E^$ixfc<J; 5 \C7 
T-i?i KS.U t ^W>°-7 7 '-v ; ©^fflt J jifig1-5rt/!l5r't5„ Sfl/i77- 
^14, M13-C&f9, ^LTt§^S3\ ±lE©Lowman et. al. , K!E«©«k 5 fc* 

/«C7r-^fi, f l&rM d^^r-v^'&tr. «&<z>£-f /i^n- 
^ftsr^ri-sit-g-^ v/^^Kro^n, sfcgEfei-cfo*), ^-efflv^ttiw 

„ U. S. 5, 223, 40 9#Rg„ 
[0 0 9 9] 
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[0 10 0] 

■ &fc£ft^©fc*©^4(M-e*>a, ftft©fc.5«©I§gXfi®$©^5g 

C0fc*C0^ffl^^jS(4, Cunningham and Wells Science, 244:1081-1085(1989) 
lClE^^ixrV^5<t rT7 = ^i»*3?$$^K3§ (alanine scanning mutag 
enesis) J fcPftf*l5 0 i:^ ^W«S«3SSXttStt, H3J£ WJx.fi, a r 
g, asp, his, lys, &tfg 1 u©<fc5ft^a£*lfcgig) £;ft<, -t L 
T*ttXttAlc#f8£*lfcT5 (ftt.»iitttT7-^XI4^y T7-y) 

ri5oT\ 7Sy$eK?iJ£Sfr&^A1-3fc*©$ftl±, ^ 

^©amsrSMff-rsfc*^ T^vrasxtt^v^ASSSSggBiiB;^ n& 

= K^Xtt^S-CfTfrav S^^tftfl&Sflsas, 0fM©fiH£©fc»fc.** y 
[0101] 

7$/ &ffi?y#Ai±, i <@©?&ga> uoo xtt-t*na±©&a©& $ ©ssia 
-e©7 s y -&t//xi4*/w^^^-**ssgli-a-, Mine 1 l@xteH®:{®©7 5 
/$^g©ftSl5I2?iJ©fltASr£tf. *ffi3?A©0!lli, N-*Sg^;t-/M?gS£- 
^-StfEftXti^t 0 h-7°S®lc:S£^LfcfeiffS:-&tr<, ftft#?-©ffll©if A&ll 

[0 10 2] 
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o 

[0 1 0 3 J 

[*3] 



g_2 



fcirOlSX 






Ala (A) 


val; leu; Ue 


val 


Arg(R) 


lys; gin; asn 


iys 


Asn(N) 


gin; his; asp. lys; arg 


gin 


Asp(D) 


ghi; asn 


ghi 


Cy»(C) 


ser; ala 


scr 


Gto(Q) 


asn;glu 


asn 


GIu(E) 


asp; gin 


asp 


oiy(0) 


ala 


ab 


His(H) 


asn; gin; lys; arg 


arg 


«l»0) 


leu; val; met; ala; phe; 
norleucine 


leu 


Leu (L) 


norleucine; ile; val; met; 
ala; phe 


Ue 


Lys (K) 


arg; gin; asn 


«S 


Met(M) 


len; phe; Ue 


leu 


PhefF) 


leu; val; lie; ala; tyr 


iy 


Pro(P) 


ala 


ala 


Ser(S) 


thr 


thr 


Thr(T) 


ser 


set 


Trp(W) 


tyr, phe 


tyr 


Tyr(Y) 


up; phe; thr; ser 


phe 


Val(V) 


Ue; leu; met; phe; ala; 
norleucine 


leu 



[0 10 4] 
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(1) J$tM4 : nor leucine, met, ala, val, leu, ile; 

(2) : cys, ser, thr; 

(3) ®H4 : asp, glu; 

(4) JfiStt : asn, gin, his, lys, arg; 

(5) mm(Dfa%iC&!g1-%%,m : gly, pro;£.tf 

( 6 ) ^#14 : trp, tyr, phe„ 

[0 10 5] 

Sri t>& 5. 5. 
[0 10 6] 

•fe y ^Kg&£;M#5o igl^x-fi, (#Ic^*sf v77^v hoi 5 ftft 

o 

[0 10 7] 

s^s*ifc«©gt# (t hftxrit hogtflc) fcjt^at, efcs^nfc^fe^Ki 

SMMfc («;ttf3-7*Mfc) tt5!«»**KJ:or, #*©«ffi-C+'<-C©prfB4 
^-©f> {Cfg«>e>nfcMl 3©lH5^- I I I <DWfo\Z-W&l>1Z7 4 7*> h^©7 
tt, *SI-*3V>-C^$ttfc^nib©^^?5tt (tf«A.tf»^R»tt) Ilio 
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nfc <fc ? ^^Sfrco/^/Hi^. ^ y -= i !9 , 1 oJ^±o 

[0 10 8] 

[0 10 9] 

7? h— ^Xtt^fn— x©H©lo?:b Kndf->T$yK, 5-fc Kndr-> 
[0 110] 

(4) fasted i±r $ y s?ga?ij& i o&>±.<d±&<d h y Ksa?iJSr#tp -t 5 

lite) 1 o£i±©-fe y h t i ©ftftwE^Wf'ttoXtt 

[0 111] 
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[0 112] 
[0 1 13] 

±EfcJ:!)»«3iifc, mp lStflcae^F-Sra-Ki-Sttlfc (WitfcDNA 
5 y^DNA) SE^S^n--^ (DNA<Z>i#*I) XI*38S©fc* 

^^-©illRIi (1) DNAi#*IXf4DNA^mi^x5t.O-efe5*\ (2 
<gX ttD N AH) ^ftri*** L#£ Ig^jjsBSaicjcg: tti* <75jifi$&^tf . 

[0 1 14] 

(i) *sy^tv&gm&&# 
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IW4*^7r^— C. albicans ^yUnT 5 7 -if y (1 9 90^4^ 
4 0IC^$tLfcEP3 6 2. 1 7 9^) , Xlil 9 9 0*F1 1£ 1 5 0 fcteOk 
$;}x;fcwo 9 0/1 3 6 4 6^lcf2SE£;ft/tv^:y^:h/VT'K&-f £r i^pjfg 

-e&s. «a»i#>iw»aroiiia{!:*sv>r{4 < ^m^yy-t^nm wh, in vivo 

yu-ga^ij) 5 as, ^cofficDmp i y#y Ktfy^T^KXtt&ftsft 

wta»e>roii£mp i ^bro^^^gayij, mp i y#v K^e>cov^/na?ij 
s^cxiiga^-rsacD^^tvfc^y k^ov'^awij, 

(-Fix.!*, ^M^^^gDiy^■^-/^t^^ofc!>-('/^^^y- ; ? , -iv^cfcj; 

[0 115] 

(ii) ttfijg£fl!j££# 

o KpBR3 2 2/!)^Offl®(E^(4, i^ttilKil LT}3 

©fc^icii, $*^*/i>j"r^^^ (sv4o, ^y^-— 7t/!>^^ 
, vsvxiiBPV) m%x-hz„ -ttfc, SM^«^^(inf?Ltl)«a 
^^^-ofcfelcii^nt (gligWKiis V4 ojg^&teffll-sr iris 

[0 116] 
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[0 117] 

Art— <D#A(r j:oTDNAt.isi«iriiiiigwie'efe5. 

if, Bacillus^/ 5 i/^DNA^(C^e5tb5K?lJ(CffiWW^DNAga^JSr-<^^ 
-rtlc^Ansr tiliot, LTBacillusffi&ffi^T^girji^ft 

-Y-fkVJ X y^DNAro0iRtt, JjC#D N ASr^-f 3 OtC»J|5g»^^l2*S 

So , 

[0 118] 

(iii) mvim&Tffif&mm 

Wfcjl&jSe^f-ra:, 0!lx.iiBacilli(Ofc&©ifie^-=i- KftD-r7->5t-? 
— If^^-KI-^jteT-tVofci^lC, (a) T>t°i/yy, ^^•v/fv'y > 
u^-tr— hXfi-r 'J v t^ofc^feKXii^wffiw h*^y 

K#1-S«StttSr'f+^L. (b) *«*5*#>:ii&W1ll1-5*»Xtt (c) 

[0 119] 

o #ftratt*f5?--e$s< astern s^sr*!, ib comm-i. mmm^H^-tz 

, -^^-v^^y (Southern et al. , J. Molec. Appl. Genet., 1; 327 (1982)) 
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, -7^37iy-;V^ (Mulligan et al. , Science, 209; 1422 (1980)) Xit^ 
y(yti-?y(i/y (Sugden et al., Mol. Cell. Biol. 5: 410-413 (1985)) 

itzmmm^bivZo nzi&Ltzsm&ut. zti^timwm®, G4is 

xte**-?4i/y {V^-tj^v) , xgpt ( ^ =» y / — /um.) xttW ? 

o 

[0 12 0] 

(dhfr) xttf-^-^v^— et^itcxitmftm&t* 
t>*< LTgt^s:=- h'^zvN ARum$imfci-<Dffij3<Dmm%m< r tic** 

[0121] 

DHFRa^e*^Jtti*$*Vfc»I&W:*-f, DHFRCf&ft 

7V^^ HT-foS^ h hudf-fe-h (Xtx) Sr-^ir-rs^flfirtT-f^Tro 
»fME*#«r««i- S r. i K SJ4SDHF R#5flJflJ t 
#©3S$Jfc*&±ift8&tt» Urlaub&Wlhasin; Proc. Natl. Acad. Sci. USA 77: 4 
216 (1980)^J;!^iaj^Si^-CV^5J;5{^5!^$^^^tJt$^^fc, DHFRffitto* 

aufc^w=--*'>A*#*-*P* (cho) jwaayrefos,, »mE***ifc 

f®m-ic\<Db%s ii^Lfc^/KOMt xl^M^tvS. r. 5 Lt\ DHFRl 

(EP1 1 7, 0 6 0) ©F^HttDHFRcD#e^%^t?e>-f, 0!lx.tf 
ATCC No. CCL6 1 CHO-K 1 i^ofc^»ft!l©^T"Jg§JT-fo5& 
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DNAiS^J, IP^DHFR^y^^WS^T?: /^!) =>*sh'3*xy* hyy 
X7z^7—V (APH) i^ofcfc b 10CD^tt^-*--C^K^XI±l^^ 

»Ktem§Hfc^±» (fiBttDHFR£^r5^lcl?±®tf>1f±) Sr. 011 

[0122] 

t r p 1 it-g^-ffeS (Stinchcomb et al. , Nature, 282: 39 (1979); K 
ingsman et al. , Gene, 7: 141 (1979) ; XliTschemper et al. , Gene, 10: 157 
(1980). trp lltfc^-|i, mx.t£. ATCC No. 4 4 0 7 6 E P 4 

- 1 <d £ 5 h y -/ v y r isft-zcDis&mjifrxim l-cv^^co^^^ 

MW<Dltlt><Dm9l-?— % — *feWtZ> (Jones, Genetics. 85: 12 (1977)) „ i 

<o t % ^ &mfe±mf&? ; j*Pi<d tr P ia»»ii, hy^h^r^^ 

T> Leu (ATCC No. 2 0, 62 2XU3 8, 6 2 6 

) (1, Leu 2»e^££J$-f5IS*q<£>:/7*5 Kid .fcoTflffi $*15 0 
[0 12 3] 
(iv) T-n^e-^WIi 

LfftBWlcy ^^^ttsyo^— ^S:ff#-rs. yn^e-^ii, JenbasfWbW 
Icy S^rv^^f^Kia^Jt^ofc.t 54^roes»ia?ijro^xtfliiR 

ftWfti-i-sfliifitae^roHiJ&a k^k#l±* (5' ) irfo^*aiRga?ij-cfo5 

. ^syp^-^liSTOlc, 2oro^y^(cA5„ If 
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- * D N A d >P> 7° p 9 £ & * U 5) ffi L fc 7° n 9 BS^iJ & •< 9 9 — 1\ \c W A 
tSwtlciot, 0tffSr=- K1" SDN Af^KKKcy Si#DN 

IC-TSrt^b, ^ffilRl^n^— *as#f;;h,5„ 
[0 12 4] 

^ttH^-Cffiffl-rsroi-SL-fc^D^— LTtt. $-7? 9-?— VRXf 
7 9 Y—?.7°v*:—9?h (Chang et al. Nature, 275: 615 (1978) ; SOToedde 
1 etal., Nature. 281: 544 (1979)) , 7 f^U ]) *77r 9—^t, h V 7° h 7 
7^ (t r p) 7°xi^:—9% (Goeddel, Nucleic Acids Res., 8: 4057(1980) 
MEP 3 6. 7 7 6) RTft a cT'p^tV^fcipiWy!) y K7°n 
=£—9 (deBoer et al. , Proc. Natl. Acad. Sci. USA, 80: 21-25 (1983)) 

DNA^*fL■€•^^e)S:aiSi■5ri:as^?#5i5^-*•^TV^5 (Siebenlist et 
al., Cell, 20: 269 (1980)) „ %m*fo-?®if%-t tt$><D7° u *-9 ttHfiltC 

gt^y^y^ k*3- K-rsDNAtcf^sittfc!; ^ stifci/wv- ^ 

(S.D.) ga?iJSrt)^i-5r ifcftS. 
[0 12 5] 

^asw^$nfcasffia»p)±ji}i:iK)2 5~3 o^srot r^irfcSATS* - 

ft#<03te^-©(E9M*&A»6±*7 0~8 OjfiS©£::5fc:ji, 

^ffl^tist? io©sa?iJt4, xa^ftic©^^ u^F-c&»5 jscxcaat 

*«(C!Ky AJlgBfr#iO-t-Sfc»WVi/^T?fe"9 5 5AATAAAffi^J-efe5 
[0 12 6] 
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*^!)t!)y|^t-f (Hitzeman et al. , J. Biol. Chem. , 255: 2073 (1980 
)) Xit^(DitL(D^V 3— /kg$§ji (Hess et al. , J. Ady. Enzyme Reg., 7: 149 
(1968) ; ,K.tfHolland. Biochemistry, 17; 4900 (1978)) , tflRff, syj-t? 
, ^ U t;W7^r t K - 3 - U yif f h n y t-f > ^*y*-7— if, fcfVUf 

y^7— tf, 3-*7*/ytyyRA^-g, f/nf^K#-f— ^, hy*- 
^ y >i?-r y* 7— tf, *^*^a-^/f y^< 7— tf&v^w^*^-— 

*cD7°n ; e-^^#*H5 0 
[0 12 7] 

^S*ftlc:J;9^$n5^ro#att^J^SrtoSlfStt7 , n*-^-e&5 
-?:(Dfitco^S:7'o^— ^|±, TA-a — A-xt Knyt- if 2, ^yi/F^nAC 

y-feyPT^xt K-3-y Vlft^fc Kn<7*7— €^^^-^^^7^ h — 

-t-^fc&Oji^]^^^^— M^o?- *ttHI~, Hitzeman et al. <7)EP7 3 
6 5 7 AUUBftSft-CV^,, H&fc^fijfctt, ^S7°n*-^ ir*(c»S^V/N 

[0 12 8] 

A-* (1 9 8 9^7^ 5 HlC4^£HfcUK 2, 2 1 1,5 0 4f) , TtV •? 
-fA-* mx.\iTY ! ;V'(/l>*2) , ?v-?Lg®!MA-*, ,(WSl*M!MA'7., 
"!M M^n^-TA^, L'hnW^, BSffFs^!>-Y^S.O t ^t.»*L<i± 

v$ry^Y/V7.4 o (SV40) it^fcM/v^oy/A^f,, 0tRf2Ty 
^ >7°n Xfi&gj^n 7* y V7*n 9 1 iVofc^ffil^nffLKfeyn *~ 

- * ^ b# P>Hfc7°n d i o Tffi!»£ ft 5 3. 
[0 12 9] 
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s V4 o $4 frx<Dw-MRxfmM7v*-?\-z. mm^s V4 o v^^xmu 

jg^Sr-g-tf S V4 OSimy??* Vhi LTjU^WtfeftS,, Fiers et al. , Na 
ture. 273:113 (1978); Mulligan Rtf Berg Science, 209: 1422-1427 (1980); 
Pavlakis et al. , Proc. Natl. Acad. Sci. USA, 78: 7398-7402 (1981)„ t h 
V*#v$J/i'X(D&m$l!?-M7v*-f'\i. Hi nd III EMmy7 
if* >■ I- t LX&$)lz'&t>ft,2>„ Greenaway et al. , Gene, 18: 355-360 (1982) 

-frSfc&CO^tCO^Tfi, #S4#fr1R4, 4 1 9, 4 4 6-§-CBfl^$nT^5. 
rcO^<D^E(i, *S#ffrfg4 6 0 1 9 7 8-tlC|E5e$nTV>5„ 1^ IX , fvt- 
OiiJJ&cf'O^g'l'^^^.in^^n— K-t5 c DNACD385Ucol^-ttf>Gray et 
al. , Nature, 295: 503-508 (1982) ; l&K'VW*;* frXfrhV?- 5 v 5 ^^^ 
— if7°n*-^W©JWT"C«V!>^©)M)}Srt©t h 0 -fy^in^cDNA 
CD^Clol^-COReyes et al. , Nature, 297: 598-601 (1982) ;ig*L.fc-7!7 
^SVCf-^cDiMiart-eWt h-r^^ny/S 1 Sfe^F(D^mi-O^TC0Cana 
ani&OTerg, Proc. Natl. Acad. Sci. USA, 79: 5166-5170 (1982) \ RXly^ 
*^n?-r/W*ft*48£££:7 , n;e- LTfflVVfc. CV- 1 -tf/WRffllS, = 

I H-3T3»rt-Cro)a?|CATga?lJc0^iCOV^r<7)Gorman et al. , P 
roc. Natl. Acad. Sci. USA, 79; 6777-6781 (1982) to 
[0 13 0] 

( v ) x-ys^v-m^vmi&mm 

^-ii, *©e^*lt^:$*5'<<7 p n*- : ?(^ffl-r5ii^jji5)l 0~3 0 0 
bptDDNAOv'^f^ffl^^'C&So ai^ytf— (1, J V h o V (Banerji et 

al., Cell, 33: 729 (1983)) l*JfcP>W:="-7* > i^gB^tJS^ (Osborne et a 
1., Mol. Cell Bio., 4: 1293 (1984)) CD^"?, (5^ffi^*fL5 (Laimins et 

al. , Proc. Natl. Acad. Sci. USA, 78; 993 (1981)) RXf3 (Lusky et al., 
Mol. Cell Bio., 3: 1108 (1983)) <D t tt&ffijIjfa&RXm 
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(b P 10 0~2 7 0) , 1M l^n>>'fyw^7 , n^-?xyAy 
niv, Nature, 297: 17-18 (1982) t>#fliOr t 0 

i >v> — 14 , => - wtigffl \ctt L 5 x it 3 <n$M tv< * ? - f c x 7" ? 

[0131] 

(vi) e^^^m 

#»tt*±iiMS. (BHf, x«, sa, **>, mm. Amxtt*»te©#»i&£ 
vj^x d n AXit c dn ao 5 su^t- «t o Ti* 3 (D^maRmm^b-mc 

[0 13 2] 

(vii) •<**-rofll3g,Ru:#*f 

Bttfc^b^TlWiSih., &»i*;h,a:/5*5 K«r£j*-*-3©fcaSL 
[0 13 3] 

«f^Hf;7*7^5 KrtcoELV>BBJFiJSr?SS-r5fc»W^fflfctt, E. coli 
K12S«294 (ATCC No. 3 1 4 4 6) £^ffig&^5^< iliiSfg-g-fe 
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Sn, Y%fUT— Vmit\Z£'9ft%T£ft. ^o/Xi4Messing et al. 
,. Nucleic Acids Res., 9: 309 (1981) <fcoT, XteMaxam et al. , Met 

hods in Enzymology. 65: 499 (1980) <Djj&\Z ioTga?IJRg§H5o 
[0 13 4] 

(viii) i§js6<]^m^^^- 

5 4»-c» ®3immftx>%)^& < aaa^^ ^-srttffl-r & r t ash* 

LTV'S,, Sambrook et al. , supra, pp. 16.17-16.22. MWt&W*-? f — R 

10 13 5] 

(ix) m*kl&mXfiMlN&<9 9~-to 

ft&W^-fe, ^<^^— XWBi*Bfla* s Gething et al. , Nature, 293: 620-625 (19 
81); Mantei et al. , Nature, 281: 40-46 (1979); Levinson et al. : EP1 1 
7, 0 60;WEP 1 1 7, 0 5 8 l£fffi$£ft-0^„ *a»«fflS&tg*385l 
<DtL$)<nm^mt£-77X5. m, pRKS (EP 3 0 7, 2 4 7*B^fFno. 
5, 2 5 8, 2 8 7) Xi4pSV16B ( P C T#M«No. WO 9 1 / 0 8 2 
9 1) XhZ* 

[0 13 6] 
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^ry^A, m^&yy&&&Xtt?yJ>.$m£.fcWZ.ffl. coli, B. Bsubtili 
si V*ofcBacilli, P. aeruginosa i:V 11 o fcPseudomonasflL Salmonella typhimu 
riumXteSerratia Marcescans. fcls'g.flZ),, 1 ocD£P& LV>E. coli:? o— 
?fe±.\-Z, E. coli 294 (ATCC No. 3 1 . 4 4 6) -CfeS^RrfE. coli 
B, E. coli X1776 (ATCC No. 3 1 , 5 3 7) RXfZ. coli W3110 (ATCC 
No. 2 7, 3 2 5) k^ttZomom&h&VX^Z. Ztlb<DMte. 

*. 

[0 13 7] 

CDfc*CDig§)/i^±-CfeS„ Sacchoromyces cerevisiaeXfi— J&Wft. 

ft^b, %<Oi&<D$(.£< (DM, S&tfS^ Schizasacharomyces pombs 

(Beach&UNurse, Nature, 290: 140 (1981) : 1 9 8 5^5^ 2 0&*©EP 
1 3 9, 3 8 3) , Kluyreromyces hosts (*St#f?No. 4, 943, 529) 0D 
K. lactis (Louvencourn et al. J. Bacteriol. , 737 (1983)), K. frag 
i 1 is, K. bulgaricus, K. thermotolerans. BtlM. marxiarous. yarrowia (EP40 
2, 226),Pichia pastoris (EP 183, 070;Steekrishna et al. , J. Basic Microbia 
1. 28: 265-278 (1988))„ Candida Trichoderma reesia (EP244.234), Neurospo 
va crassa (Case et al. , Proc. Natl. Acad. Sci. USA, 76: 5259-5263 (1979) 
)„ RX$&1$MMWZ-\-$.. Neurospora, Penicillium, Tolypocladium (WO 9 1 
/00 3 5 7, 1 9 9 1$lfllO 0 4^) . ^Aspergillus?^, t&RI*. A 
. nidulans (Ballance et al. Biochem. Biophys. Res. Commun, 112:284-289(1 
983): Tilburn et al. , Gene26: 205-221 (1983); Yelton et al. Proc. Natl A 
cad. Sci. USA, 81: 1470-1474 (1984)) and A. niger (Kelly and Hynes, EMB0 
J., 4; 475-479 (1985)) t-^tA^ffi-CS) *) , i CT'lSWffiT'&So 
[0 13 8] 
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/I'^Ktfc.&.U^Sft.&tKSpodoptera frugiperdra (^A) , Aedes aegypti (St 
) „ Aedes albopictus (j&) „ Drosophila melanogaster (5 /-Sex) j&tFBombyx 

Luckow et al. Bio/Technology. 6: 47-55 (1988); Miller et al, Genetic Eng 
ineering, setlow et al. eds. , ^58^ (Plenum Publishing, 1986), pp. 277- 
279 ; St/Maeda et al. , Nature, 315: 592-594 (1985) £r#j$©r t 0 0!lx.(iAu 
tographa californica N P V<D L - 1 ^ft&tfBombyx mori NPV©Bm- 

odoptera frugiperdaM&CO |>7^7i^>'g ycDfcfelC'ffiffl'f 5 ^ t 
[0 13 9] 

^DNA^^T-t-5'<< fcib^^C^f^^HfcrWKAgrobacterium funefaciens 

A. tumefaciens^rffl^fclt^lS^W-Odra.^— >a >C0^, K 
-T3DNAI4, ^ ftfl* h 7 y * 7 * 3 y £g tfigijg #&#T-Cir[ft D N A £ 

® t£ a* 5 m x. li / ^ y >- v ^ * - if 7° n * - 9 & us # y r x - /Wfc ^ 7 -r^a 

Mt^^tz^O^^^Xj-^^T-^mnhM^^Xh^. Depicker et al. , J 
. Mol. Appl. Gen, 1: 561 (1982), Mi-. T - D N A 7 8 0 ®B1-<D±MM%L 

9?6^2 1B^S©EP32 1, 1 9 6. 
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[0 14 0] 

ssue Culture. Academic Press, Kruse Patterson, editors. (1973)) „ ^fflft 

VlSt (COS-7, ATCC CRL165) ; fc r-K3?f *BJ&£i8E (88$ 
ig%'PX~<Df8.%:<Dtc#>\Z-f7i' v-=Lyf£titz2 9 3X142 9 3»Graham e 
t al., J. Gen. Virol., 36: 59 (1977)) ; ^A^-^LilfM (BHK, A 
TCC CCL 10) ; ^Y-f |pmiftSa/-DHFR (CHO 

, Urlaub and Chasin. Proc. Natl. Acad. Sci. USA, 77; 4216 (1980) ; "7 7* 
i?/V'h!)iM& (TM4 , Mather, Biol. Reprod. 23: 243-251 (1980)) ; ir>V^ 
»6 (CVl ATCC CCL 70) ; 77 ]) ^f-^y^y^-^iBBia ( 
VERO-76, ATCC CRL- 1 5 8 7) ; fc F^^f^jMa (H E L 
A, ATCC CCL2) ; •t' (MDCK, ATCC CCL 34) 
;/N*y7ro-7 7hM)fi (BRL3A, ATCC CRL 1 4 4 2) ;fc 
hWMS (W 138, ATCCCCL75) ;fc hffFM& (He p G 2 , HB8 
0 6 5) ; -^7*fL#^ (MMT 0 6 0 5 6 2, ATCC CCL51) ;T 
RIM (Mather et al. , Annals N. Y. Acad. Sci., 383: 44-68 (1982) ; M 
R C 5 mi®. : F S 4 » ; RV-K r-ffF#^#t (Hep G 2 ) 
[0141] 

77x^->gyJWJL< I4BK^ £ *U 7° n ? '&g|$ LMKm&W- & 
L^E^JSra- Krsae^Srif <@-t-5<£>tCjS-f $ J; 5 

[0 14 2] 

tec a P0 4 &uf«sl^JLffi*5*»f fcits. rro^^^-o^fflo^&^ro^ 
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[0 14 3] 

TfTfcixS, Sambrook et al. , #Jlil<Df? 1 , 8 2@5T*fE^$tvTV^<t *>tf:Mik 

Xli^cOftilOiSBBawfcfttrffiffl^nS. Shaw et al., Gene, 23: 315 (1983)5. 
yi 98 9¥6Ji 2 9 0^^$ilfcWO8 9/0 5 8 5 9 <9 IBiftSflT V> 

5 £51-. *>5fficDW^)iftBte^Kte^W/c*(C(i, Agrobacterium runefacien 
s-C©g5Jfe*Sffiffl$ix5„ St^ 199 1^1^1O0l^^nfcWO9 1/ 

o o 3 5 8(caaJ8$ti-TV''St*5tnc, )S^jS*aas:ffl^rffl%iSr h7^7x 

GrahamSt/van der Eb. Virology. 52: 456-457 (1978)<£>U ^SfJ&A'v'? AfctK 
*?L»^iffa]ja^±^^K«5^W^^ffi(i, 1 9 8 3^8^1 

6 PttCD#[l#frNo. 4, 3 9 9, 2 1 6 Of T'A x e 1 (C iotEl^t f 
fc. SWF^^fffi&ligiltfjC:^ van Solingen et al., J. Bact. , 130:94 
6 (1977)&U<Hsiao et al. , Proc. Natl. Acad. Sci. (USA). 76: 3829 (1979) 

[0 14 4] 

*%m<D$iWtfv vzm±^z<D\zm^bixz>mznm-z, sambrook e 

[0 14 5] 

ftX-igmZtl? Ham' s F10 (Sigma) , *'>£^* ( (MEM) 
, Sigma) , RPMI-1 6 4 0 (Sigma) RXI^JV^-y =KDWjE^ -^/Wgiffi ( 
(DMEM) , Sigma) t ^ofcffilSro^^S, ?g^ifflBaOJt#(CiiLTV^„ 



-66- 



MlC-trol-^-CCOM^^g^^fc tTrt-g$tL5Ham and Wallace, Meth. E 
nz. 58: 44 (1979), Barnes and Sato, Anal. Biochem. 102: 255 (1980), #g 
#ffNo. 4, 767, 704;4, 657, 8 6 6 ; 4, 927, 7 6 2 ; Xfi 
4, 5 6 0, 6 5 5 ;WO9 0/0 3 4 3 0 ; W08 7/0 0 1 9 5 : XUf I 
#fFRe. 3 0, 9 8 5; ftKlEizB £*VC ^5Jtfl&eD^-f tifrh. fg£MSrofc& 

>-x(4^»^H^-) , m. m^trnt-rv y -?9^s 
t>j»R.xf})>mm.) , mmm (w^fiHEPEs) . %?v*i-y mfmrrf 

JWmi^^'y^) , *t^K (0IJx.«Gentamycin™^) , tSfijc^ (W- 

t ©■?*> 5 & 5 *5>B4*i5te«»sr sra«ft ^ t *> *r 

[0 14 6] 
[0 14 7] 

ae^roit ti&tf/x tt&st*, ^ * ti^sic titt $ hx v ■> s sa?ij s<s $ , 

if y^D 5/ h& (Thomas Proc. Natl. Acad. Sci. USA. 77: 5201-5202 (1980) 
, Kyh^oyhft (DNAM) {CfcoTiagK M*F*9T'SiJ^$^5 5„ 
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#*xtenNA-?>s<?wmmft*z%tf¥f&ffi)mmft**mm-?2 stream 

[0 14 8] 

Hewlett, fefc^mmx mfc?m®<D%m,&mmfe&-tz>'<<, mn®K 

^•TSrof-iiUfc^l^SttroigV^fe^ii, Hsu et al., Am. J. Clin. Pat 
h,75: 734-738 (1980). \C JcoTIHj* ZtlX^^Z,, 
[0 14 9] 

[0 15 0] 

o f^ewiciit, rftm<D#ys<?'M:mffiy -1^? ami coNxiiMi 

llipore PELLl C ONGgfl-^iga.- y V) Sr^ffli"5 r t tfX'% 3 

o -©tt, mmt-3smmf>''<?wftmfr(bmmx'Z2> 0 mmt. m 
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14, r^yyWT^ K, 7#n-* N hyy, -fe^n-^&u^Wflb,©:? V 

?y7 4^m<oMbLX\^ ^A;r7-f=f^, ^r7^r-f (Mx.fi 
mp 1 - I gGXtt7'D^yAt77n-^ , «7KWtl5f^ffl^ n-7 h ^7 
7W (H I C) (Mx.ti^— 7VK ^f-/WX(47i^/Hoyopearl) , Vpf^y 

7rn-^) , 1MX#|& (01J^liSEPHADEXG-7 5) , J&^X&t* 

tVV— 2fctWS»4B?iii£i£#*nv h^57-f (RP-HPLC) (« 

V^ftSo Urdal et al. J. Chromatog. , 296: 171 (1984) £#J$(£>CL £) ^"a 

tm ; ?n^h7t-*->^ ; ^fflWS D S - P AG Efti?^**!*. 
[0151] 

low v/^ltmtf y-v/f- KMx.fiMXfitM /w*8tHi©#ttt»"£-© 

B-t;«*7AtV 1 ot±5WA;77^=T-f*7A?rIV 1 t > 

t-5r.t^wffi-e4>5. ttHfticii, s&awftijicfc^Ttijaft©^;:,]; <o 

, AFFI-Ge 1 10 (Bio-Rad, Richmond, CA) ftift^ofc (9SL< 
Si) H3eftSiifc»IBfcH#Slxfc»«S*l*:-I gGSrfflv^r, 77-f-r^ 

^P7^y K (PMSF) H^fc7o7r- tfPI^RfcX, 1tSi'P©^> 
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o 

[0 15 2] 

*%me>§cb&*.L^%i&Mmc}5^xti, mmtT=t=.x vinft UAb) 

<(i, ^St^W^M^SHTV^ 1 2E 1 0, 12B5, 10F6M12 

D 5 ^ n— t/u^iHRWI-lsl dtr h-^es-ra. ftt>#$ L< 

[0 15 3] 

t^cosfflja, ^w-^-x/NA^-apm ccho) itej}axf4#M® 

[0 15 4] 

IV. fljffl 
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[0 15 5] 

^ttifiit ftmm&mm (dio , &&teik/j«'>ifE (h i vr^si hps 

&WJiifettJii/JvtE«^fiA^ *»H©aAbfc^«rJB^T»*ftl 
[0 15 6] 

•«r38tt«£*fttt*jliu 5fcXttJiL/ME*teM£, 2ir«6ffittJii/JvK*^ffiT?*)5. 
[0157] 

^b-g-fett, G-CSF, GM-CSF, LIF> M-CSF, I L-l, IL 
-3, :n J) * n (EPO) , *yh-!J^K« I L-6, 1 L- 

tLP ■So 

[0 15 8] 
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y (tpo) t^c.#are, mims&mzQiJsztioz,, aAbro^<o^©s 

it, ^&TPOXfiPEGfcTPO£9fc;gV>^$£=frl,-C:f3>9, ioTilP 
[0 15 9] 

, *«**fttfS£©«rXH:«fc, «f»«ilB(-t?jliir*-t»;:i5«fiKa* 
Sii5. ttfrtt. *il6ft«®!Xtt»tt"C(ISi#Sii4. 
[0 16 0] 

[0161] 

iaftS-S-co&ggfi, IM< JKKftffig, ±JPt*li&BS, )S55l*]F*3&g§ 

, is^sss, iJiRrtsss, &mftm.®, s£AtL<i*^mi*)&e&, xi*tib©# 

[0 16 2] 

©««KJ:5JI45-C*>5 5. Lft^oT. J6«E#tt. ft®ftteS$*£#5? c 
[0 16 3] 
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(C*3V^g^#(C*j-LX^SttT-fcl9, TRIS HC1, y 

; # y r x 0 tti&fri-*. m 1 0 mm*m v\ timr^ 

•7^-7, Xttf**^ h y y&ffttfifcBB, 281, Rt5*©ffi©K*ftft ; 
EDTA©i p /^^rU — MWJ ; 7>= h-^Xfiy^t* h-7K£> J; 5 
a^U; h U ?ACD.fc ottttJ #>&m~/JU*TWEEN, PLURON I 

c s 1 1 < y ^ y a-^ei 5 tm* *^tt#E?£tt#J 

[0 16 4] 
[0 16 5] 

-&tfo JSm&Sctt®^ h y y?7c«i;u, iSyi^r/K MFn^ (taix.ii 

„ Langerb., J. Biomed. Mater. Res., 15: 167-277 (^DSt/Langer, Chem. 

Tech. 12: 98-105 (1982) Id i <9 Iffii £ ftfc X 0 fttf}) (2-t Kp^V^A- 
y h) XfiJKy (tf^VT^a-A-) , #P5^f K (#B#!Tfr 

3, 7 7 3, 9 1 9f, BfcH1#ffTi85 8, 4 8 1^) , L-^A-* 5 >-$?<>: #y 
^ . ifvU-L-^U^— h i©#tt^fr (Sidmank. , Biopolyraer, 22: 547 
-556 (1983)) , fttotftHt^yy-mmV-Jl' (Langer£>, tfJlE) , LUPRON De 
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pot (SftjgfflQ (SJf-^JJ 3-A«*I^»tD^^p y K • T±T- h t 

su^y-D- (-) -3-t b'v*umm (mm%f%i 3 3, 98 8t 

) 

[0 16 6] 

^^v-ftK^=/u;&im&-^y ^-yi#©J;^fl^ii > 1 0 0E)Rfl 

tf, Wfc^*=XA*^/W7-f K35**^Lfc4H E -rtS-Stt^3gj«-e*)5r 
[0 16 7] 

^ScttlMiB^icfi, y 5Ky-A{dMJE$n/cTPOf&4H5o TPO& 
^tf y tfy-Att, fE^qcO^fe : Yjyftftm3, 218, 1 2 1 -!§- ; Epstein 
b., Proc. Natl. Acad. Sci. USA, 82: 3688-3692 (1985) ; Hwang b, Proc. Na 
tl. Acad. Sci. USA, 77: 4030-4034 (1980) ; gtCttUSfffS 5 2 , 3 2 2 -S§- ; BWH 
#1^3 6, 6 7 6-^ ; mmffW8 8, 0 4 6 # ; Sft-J+USfFSS 1 4 3 , 94 9 
# ; mm^ffmi 4 2, 6 4 1t; g*WfftHiS8 3-l 1 8008t;*l 
#ffS4, 4 8 5, 0 4 5taVi4, 5 4 4, 5 4 5 # ; 1 
0 2, 3 2 4#{CJ; 9IBS!£;fr5„ y#y--M2, fSft:-&4^ 3 0 

, »200~80 0A) ©^IS-efc^o 
[0 16 8] 

«:#©flj*H:, ^swfiffia&u 5 ^, s-£©i*iin&u«i& 
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SfKWS&ftfflftWu in vitroXfiin vivoO^-ftiMci.QfcfeZix'yZ. 
[0 16 9] 

fc * ic&s t s na ffl i©i fe%.-a&4-m®(D{m o a> a -c *> 5 5 . 

ASlftfcl Bfflfili, ilSOIIHJCJE&C-C, Mg/kg~ft±l, 0 0 Omg/kg 
[0 17 0] 

W-CfeoTti, ^©SS^MffiS^JESC-C, 150. 0 0 lmg/kg~m 0 0 0m 
g/kg, J; 9&*L< teSftO. 0 lmg/kg~$Jl 0 Omg/kg, J; 9 L< ttifo 0 . 
0 1 0mg/kg~$j2 Omg/kgCOT^^. h5tff/4^ S^WK^OfcfeOg^©^ 

[0171] 
[0 17 2] 

mmmi 

mp 1 T=*=* hfetfrTy-k'f (4, #af$tCfiW0 9 5/1 8 8 5 8 KfE®© 
±pl£LTfffc*Wio 
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[0 17 3] 

(a) Ba/F3m^mmry±4 

iftmp lS^M'3-Kt5cDNAS: I L-3fe#tt^X5 • V 
aMBa/F3^iAt5rtia^ Ba/F3-mp 1 Lfc 

(F.de Sauvagetj, Nature, 369: 533 (1994)) „ $1* ^jtSwfetfrXttT P O 
icSJCSLfcB a/F 3-mp 1 jMSOif ^cd$iM&, WStlictE^^^c i 3 i- L 
3 H-f-$ v?VO^»9^I:(iJ;oTaiJ^Lfc (F. de Sauvage ?j , ttf!2) „ 
[0 17 4] 

(b) Skfr&fcmGPU b lUJ&m<Dm&<r)tzlb<DCMKT-y-Z4 
CMKM^, 1 0%JJ&JE?i'lM|,&tM 0mM^/V^5^^MM^tbfcRMP 

I 1 6 4 0Si (v^v (Sigma) ) -CSf^Lfc,, T y-fe^ CQJWfflUoVN-C, *B 
fSfclRAU Sfc#U Smg/l^V'^y-^a!) 10mg/lT/-K- h7>"X7i 

y i x^iTc^^s^^ffi^G i Fj$sfi-v5 x i o 5 m/mivwmM 

»SrSS^W-i?l 0 OmlWgfi-^^i/WlgxailLfco 1 0 OmlOCMK^B 
M^ffcSr&'J'i/McSsSnU TV- l>$r5%C0 2 -rydf3.-<-^-rtT*4 8 
7t:-e-< V^a^-hLfc. -f^a^i/a^ 7V-h£l00 0 
rpm-C , 4 < C-C , 5^Fta^t' , VUfc <1 ±fif -Sr&T, 1 0 0ml<£>F I TCSnG PII b II 

ia* ^ * ^/w 2 d 2 ^Mcmm Ltz 0 4 t-c l^o^f^a^ 

-i/3y<D'&, fftfl, 0 0 0rpm^5#Fpg:/U-h£*t'Vl,fc< > *Hr&SiflE 
*^-tf±fS**tr, 2 0 0mlO0. 1%BS A-PB SiJfel^Sr^^^/Hr^jDL 
fc. 0. 1%B S A- PBSft#I*i£ 3 0^1-75:,, ffi*H&3fc&£$: 
SJ^t"5^i?e<3'il^7P«-^A?«fSrffl^-CFASCAN-C*fflaaSr^«f Lfc. 
[0 1 7 5] 

(c) mpl-Rse. g D=*M 7§§f(;W U y®?{ktf>$ij3t<7>fcit><DK I R A 
EL I SA 

t Fmp lg^fttt, Vigonb, PNAS, USA 89: 5640-5644 (1992) \C i *) 
S*vCV>5. mplgfMMK^^y (E CD) t, #/V#3r^l«*J8 f 
1 a g^y^^K^r-^tfR s e (Markt, J. of Biol. Chem. 269 (14): 1072 
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0-10728 (1994)) OflSWil&tfMSf*! -Y V ( I CD) (BP*>. Rse. gD 
) tSrgtf*.* ^W^gl-iaaOK I RA EL I SAfcSSttSffi 

[0 17 6] 

(D mvmmi 

^/^^.^.j^^^/^^t^^^^^D (Paborsky?), Protein Engineering 3 ( 
6): 547-553 (1990)) gjJfetfXT'f- KliftLT*/ * n— f /Vfctg D (*n-l/ 
5B6) Srf^JUfc. *MSixfc*h U ^IMfti^aftifcic (P 

BS) , pH7. 4*3. Omg/mlKfflSU 1. Omlt^^LfcfcWSr- 2 0t 

[0 17 7] 

(ii) tt***^n^V#L#iE§<} 

^■y ^ n— ^^itsfPv'y, ^n-y4G10^ UB I (U— ^ • 7" 
7->K (Lake Placid) % NY) a>t>J8AU SBBf^^-N-b Kn 
-»-T5 K (Biotin-X-NHS, y if— ^ • s> ^ * (Research Organics) 

, ^U— ^7>"K (Cleveland) „ OH) SrfflVT t*^ >it Ltz 0 
[0 17 8] 

(iii) y#>F 

m P 1 y#^K&, *W»»KE*Oilfl**itaffli:J:9»RLfc. 
fcmp 1 y#>"K£r* hy**g$Ki LTMt-C&^Lfc,, 
[0 17 9] 

#3S93£> 7 hfetftlCgg-f 3K I RA ELI S A©*gm£H 9 K^-f. 

[0 18 0] 

(d) TPOS**»-&ia*TyfeW 
NUNC96WA/yi/-h^ 2yg/ulffl!)t^tHgG Fc (v 5 
t^y> - 7^X (Jackson Labs) ) (pH9. 6) 5 0/zlT* 

4"CT— &=J~r>f V^Lito. EL I SAg«j£ (PBS, 1%BSA, 0. 2 



-77- 



%TWEEN2 0) ICtS^ny^v^cD^, TV- h £m p 1 - I g 

, 2. 5ng/inl-eWWkLfc. ^^^jgSOfeiffW^ft^Xli^&ftt 1 

^-HRP {i/if-v) i&iC, fttrTMB^/W^i/^— tfSH (3V1^#- 
K'T^K"<!;— (Kirkegaard 6; Perry) ) t&lc4 y*^— i/ 3 yfZZ. 
t^iU. ilS&UfcTPOiDfi&tfctrJUi:. -f-<Tro«S:EL I SAi^Wffi^ 
-f^-X^y^-^— ->3 vSr^ffl-efTofc,, 3§£.£H 3 P0 4 -Cl?.iL£ 
Rftfifc 4 5 0 ~ 6 5 0 nm-?S^&o fc. 
[0181] 

(e) HU-0 3*MSJfJ8Ts'-tM' 

HU-0 1#Ma^ (D.Morgan, ^— ^v^^ (Hahnemann University) ) 14 

3 n ^-SpMH^ (GM-CSF) l:ffi#LtV^, r - xm^<bMZHU- 0 
3iM&3Ui, GM-CSF-Cf4/,C< r hTPO(CioltSii5i^ii-g-iCj;i9 N H 

U-0 i»ic6^i-st«-c&o/c<, 

[0 18 2] 

2%$PFfiHbfc hllttiLffSVSng/nilr h T P Otm&ZtltcR PM I 16 

4 0tpT?, HU-0 3*M&£jjf#L;fc <> Ty-fe-rcogtJ^, TPO£l&£U lh?# 
jg&£l%U:«'>$-tt\ jfflJMgS£2. 5 x i 0 5 1@/mllc:pSUfc^, 16R$ 

M&£i5fc#U ^^^©TPOXttfeifr^tf^ifi^, l^^/vS5f9 5X 
1 0 4 |@(D®S-C9 6^7"U- M-ffix.#!-tfc„ 4jg7s/-tM fctroTt. 1 jtCi 

ofc mi&i (Packard) mm^^m^xmuu 3 u-<m?y 

cD&Oi&^Sr Yyf • h • H^y9— (Top Count Counter) (/<y% — 

K) Sr/HVTiBlJ&Lfc. 
[0 18 3] 

(f) «*^®^g:^^rs/-fe-f 
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SXWlKftMZiMtWiftl&imWiT-yK'f (Grant b, Blood 69: 1334-1339 (1997 
)) oSffiSrfflv^r, fc hE«*^K:^3Mp.lT:*=* hffi#©J»*«:Jft 
*fco t MI»jii*»e>'W)tSrlliDlL, 1 2 0 gT?l 5£ra&fi-Cj!ii>$H«1-3£ 
fcKiD y^SW^a^mTK (PBS) T**iJ$£i5fc#U Jh/JvK«:#<£tNii 
f&£(&*Lfc 0 iBMS^l'S' h£r-<;*=i:/ (Iscove's) &£^W<5' = (Dulbecco 
's) (IMDM. (GIBCO) ) ( 1 ml^fc 9 1 0 0 U ^ 

.K.tf* h 1^7* h-v-f {rBSSSS*, 6 (flBffi=l. 

0 7 7gm/mK 7r^'>7 (Pharmacia) ) HlfL v 8 0 0 g 2 0 
■eit'L^SILfc. ffi«fS¥«iffljaSrl^E!6»e>lHli|XL, IMDM^2»Lfc, 
3 0%J5&Jfi?v'ifo.ft (FBS) , lmlSfc!) lOOasj/hiD^i/yyX^ 
M'T'h-r-fi'y, ffi We 2 0(jMB2-^/i/*/hi?/ — ^*§J£ $ I 
MDMf, »^lmiafc<5 1 X 1 0 6 fi-C2 4^TO^«7°W- h (COSTER) 
lC«if+ltfc. hny^^3if-y (TPO) Xfigtflci 2B5tL<»l 2 
D5©Fab' 2^«g:f!g^ifeSr4ii^ 3 :;KC^DL-fco atHB^HCtt, ft 

iPW^Msti^4tL^^ofc„ ft^*i4i ^i/wafc«5 lmi-cfeofc. mm 

«3&, 3 7t-?5%C0 2 <K 1 4 HFb^ M^y*^^-^-rtT'ii5®$*fc 

5 (Grants, S5I2) , tkMWMZtifc***. • * o— ?vHfifl£H P 1 - 1 
D (W. L. Nichols, ^3-^!) = .^ (Mayo Clinic) iCiUStt) fc/Bl^T 
, B»#£j*«rJE*Lfc. *a»^*^w- h*»t>*l*U Tv^Wm 

1 (20%FBS> 0. 0 0 2%EDTA£-gtfPB S) -C2[§Ii£#U 2 Ong 
(Da VfcHP 1 - 1 D (*Ji-tl0 0, OOOcpm) 1 0 0 n lOT y ±J 

■mi8Lwmv2®mfru mm^uy y^x^ --etmLtc. 

[0 18 4] 

Z<DT yt-1 K&^Tffl^lbftfcF BSI1 1 rag/ml©^;*. hy^T4 0& 

U 5 6t-c3 0#|SHR*&flsLfc. 

[0 18 5] 
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(g) HU-0 3»J&Rtffc hJt/JvEKH1-5TPO-gt(«lt^*g-&ryfe>f 

hu-0 3m^±m<oxoKLxm^Ltz 0 9^-ym*maztiit&6iL&4 

0 0 gt , 5^^L^«|-r5Ci(cJ;t), jk/h««r#<-^tfJiL« (RPR) £S9 
$iUfc 0 Hr^WaStt, lHMSl©3«rlW£ilrtfct?ofc 0 |HHg«a-KflS (Fielder, P 
. J. , Hass, P. , Nagel, M. , Stefanich, E. , Widmer, R. , Bennett, G. L. , Ke 
Her, G. , de Savage, F. J. , XUEaton, D. 1997, r- n y#tf^3-y<D%%&R 
Xfftffl\cmi~Z>^ ; T^b LTOt hiii/htg (Human platelets as a model for t 
he binding and degradation of thrombopoietin) , Blood 89: 2782-2788) \Z 
it) 125 I -TPO&HSIU ^^11 *tg3fct)15~50/iCit^5«P 

[0 18 6] 

1 0 0pM3 ^^TPOSr^trl lOvf^nJj/ h/KO^fir, 2 X 1 0 6 <I 
<O&&£tl1ZHU-0 aMfa&ttt^ 5mg/ml!?^jlilSf.T/wy 
(HBSSB) XH4 x l 0 7 1®Oifa./htgi£r-^tfjklKiSr, I**HS©K* 
t#lC, 3ig-<?, 3 7t-(?3 O^W'O^ra^— hL-fc. ^ V 3 

!»®tfcliS:8M«H- HU-0 3*HS&£fc#L.;fc„ S^ffi-g*«r 1 
ml(D 2 0%~>3«f-HBS SBtllU 1 3, 5 0 0 rpmT? 5 ftfflWL&i&'bft 

■r— ^ • *f f /l' (Iso Data Model) 1 2 OiJ-y-r • # &/B I >T\ *fflJJSX 

[0187] 

[0 18 8] 

(h) SlfnttftS 

BIACOREiI/7X^y«| (7r/^->7 • 'UttW- (Phar 
macia Biosensor) ) *^Xmfe$h1z£&RXfflfo<Dft& , &8lLfrb. V*<0 
WFa bW^CO^^^fPttSrfh^Lfc (Lofas &; Johnson, 1990) „ {ft 
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(7r;w-/7-/^ttyt-) ©ft^lc&^N-^^vv-N' ' ' - ( 
3-i^TVW7Sy:/ntVW) b'tmim. (EDO St^N-t K 

D^^i/y'fU' (NHS) Srffil^T, gD-mp lggflco^y^!) 
>-:/©*:*>, s<4*-ty-V— ■ ?-y7ZmmtLtc c gD-mp l'fcl OmMftBS 
th!)!>Ag«» (pH4. 5) fcgffiifcXftU fc<£*3 0 Mg/mllC#??L;fc 0 
-95 (3 5mL) Sri m L/#©ac»-eaAU *5i-t 6 4 0 OKfo*-- y Y ( 
RU) <D#-y7V ^Lfc^v^SrSriijfcUi. S^ic, lM^y-^T:- 
VSr^n-ydry^Ji LXaALfco Si;^WS!JJt©;fc*, PBS/Tween 
(0. 0 5 % T w e e n - 2 0 §^tf U ViiiMItfi*) f, Fab 
©1. 5SPg*??!8j£, 2 5^X2 0 ML/^©^iISrfflV^TaALfco SPR 
»Be*»6©¥«IWI^»K d Sr, k off /k on tLTH-gLfc, k on i^ 

BBi-a s on xu<k off (cM-rs s off Sr, >4*v>**k«* (k on ) x(±>7^ 

y^tWm. (k„„) Srffl^fc«Sd»b#fc. Sr#ttAB-> A + 

B^y^Hcil^S-fr, ko f f +/-s. d. (SiJ^aiJfSffig) Sr#fc„ 
«t©-*3a«S» (ks) *#^*j»U:HU-CIH|[L, *>v<*K»fl©H* 
iU/o y m kon+/-s. e. (^©tl^H) . ftfcftfc 

«-»KdlC*S»t5BftSe (K) IS, !8^©ti«IC|B1-2.WT©S; : e (K] = ( 

(k on )- 2 (s off ) 2 + (k off ) z (k on )- 4 (s on ) 2 ) 1/2 fc«v^Lfc. 

[0 18 9] 

HffitHJ 2 

C A T 7 -f 7 7 V -frb <D%iW.(Dm& 

yy—v - f-f ^yw ^ntz^y^yy y -©nygtco^-a*, jjlt©# 

M^^K©^io WO 9 2/0 1 0 4 7, WO 9 2/2 0 7 9 1, WO 9 3/0 
6213, WO 93/11236, WO 9 3/1 9 1 7 2, WO 9 5/0 14 3 
8St5W09 5/1 5 3 8 8„ ffflWc^S t , i2M3ll, 7r-^©Ifi 
^3fc»£-Ut)WRFv (scFv) 6 x 1 0 9 fi©S&$ * n- v 

S-^tf^T-^- 5^:/?!) LT^S. r c- 



-81- 



[0 19 0] 

(a) «J5t 

fc hc-mp 1 &\ F.de Sauvagefj, Nature 369: 533 (1994) \C <fc <0 ISig^tb 
[0191] 

(b) -r Ay fa-^|;iiit57 r-i?lK 
NUNC^Ayfa-^S;, 1 OW^ng/alfflgD-c-mp 1 Sr^tfP 

BS<7>^2ml-e, 4t-e-«6 = -f^^Lfc. P B S T'filV^cSL 
&3%|&?L&-g-tfPB S (MPBS) -e2^BB^fi-C7'o5'= 3 f>i/Lfc <> 
j'VKm ^ja-eiBfRfl^nydr^^Wfc^l X 1 O l2 c.f.u£-&t?C. A 
. T. Sfj:7 7- v>- 7^7'7!)-l O/il^lmlWMPBSt'^illLfc 7n 

(HlKI&ro±-C3 7 < C-C2B#K^$*fc 0 ^^-^"SrPBS-T 
WEENT6HK PBST?6 0)5fe^Ls 1 0#[S 1 0 OmMTE AT? 

7r— ^*SfW$*, 5 0 0/ilfflm TRIS (pH7. 4) T'tpfq U £>gB$ 
*-C7K±-C<S:#L.fc 0 ^<0^<D7^^ h"CI*. PBS-TWEEN-Ctf>i5fc#£2 
OEk PBST(D»Sr2 0 HS-C^D^-frfc. 
[0 19 2] 

*WLfc7r-^Srfflv^r5ml©»»«SI[»l©*JBBlTG lM$&JS&£-t±\ 
2%^n-^S.U ? l 0 0 Mg/ml^^^U >^WJ£$jXfc2 YT*35±<CSI 
Vfc. 3 O'C-C-lfeiiJS^ *fc^ 3n=-^l Oral© 2 YT~|jiJt) ©ofc 0 r 
(DmWiS 0 n\*m^Xj]Ji"<=-i<'y ^RWji'=i—7.Z<£ts2 5 ml (02 YT~» 

i^M13K0 7 (77/^^7) £ 1 Om. o. i. Lfc. jjfJSSr^U 

yMfcU *yl"<-->y>' (10 0/xg/ml) M*tv^-» (5 0ftg/ml) & 
^tr2 5ml©2 YTMf?®?©;*-^ 3 0<C-?4 W^tfcili^-Brfc,, »'C*£l8 
£ ± 0 7 T-^kBfc^U riiP>©7r-^lml (||10 12 e.f.u.) 
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[0 19 3] 

(c) x M/^hr^y-ca- v^$^fc^fiitthr-xsrfflv>fc0i^7 

-Tf ^^Siifc#«tttr-XSrfflv^t»«Ufc (IH5 5r#Mwri:) . g D 
-c-mplli, Kitlt#CD«^t£^IMMUNOPURE NHS-W 
> (tftf=/V-N-t Kn*->-7^->W5 K, t'T-* (Pierce) ) £r/8 

[0 19 4] 

sttjogsi^^K-eii, 1 0^1077-^- 7-r^7y-sr, ^ia-eiae 

(&©±-ei^Fffi x lmlCDMPBST (3 IX PBS, 0. 2%TW 

EEN2 0) •C^as/^V^Lfc. WyftJWcgD-c-mp 1 

Sri 0 0nM©fiifciB&Kft5±5K«stoU ENBg©±-C3 7t-C ll$IW> 7r 
-^Sr^LJl^i^-g-^-frfc. -tOW. * M^hTtf^l' (DYNAL) -C = - 
7" 4"s{f cStltc 3 0 0 jilWDYNABEADS M- 2 8 0 £r lmlOMP B S T 
T'3Ia]ffi#L (DYNALffiS^tfSHPigjiSg (DYNAL Magnetic Particle Concentr 
ator) SMgffl) , -?T<0^llte8S©±-Clml©Sf#*MPBST-C3 7'C-C2^M 
j/dfV-^Lfc:. f-XSrMPC-ClHlilXL, 5 OfilfflMPBSTIiffiSJ 

1t 0 ^<D&, DYNABEADSMftf Lfc7r-^&, 1 ml© P B S - TW 
EENf3@, MPBS-Clli], JWC PBSt3@, 7 IMIffilf - L-fc„ 

-C5#!i, 300^1©1 0 OmMMJ^f-^r^V-iftlC-rydf-a^- h-tS^ 
tfciD, f-XA^^r-^SrSWS**:. 7r-J^t±l»tllSi*L 1 15 
0 m1©1M TR I S-HC 1 (pH7. 4) -CfftLfc. fpfD&ftfc^T-'i 7 * 
ffl^T, %i!fZ(Dio\ZLXMmmMM*£ : (mid-log) ©T G 1 fe±Mf&&!&%k 

B*ftt«!i*t>. ^a-^-e©ajitiai«i!:fifofc 0 

[0 19 5] 

W^bgD-c-mp 1 lC*3Ct5^CD^2SLU t ^(0^<D7!7>'K-C(i, 
lmlCOUKft^^Xfc^r-v 1 (*3i^:l 0 12 cfu) £ 2 0 0 » 1© 1 0%*&5l, 6X 
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PBS, 0. 3%TWEEN20-?^ny^y^Lfc o mW.m&\*m$l<Dy ? V 
h'mc^^ito -ocD^iJfCtiV^T, jg&te, Hll yV> K"Ci±l 0 OnM, 
%2y^VY^\±\ OnM, ^3 7^>-K-ei41nM-e$)ofc 0 Sg-^iSWiS, 1 
7^yKTIil OOnM, ®27^yKT*ltl OOnM, §| 3 y V V 5 OnM, 

[0 19 6] 

(d) jlftStlfc^n-^OEL I SA7^!)-=.y^ 
il^CD&^VK©^ i/rO^/^i/PyfttnD^-?:, EL I SAC 
X.V)7st c -mp 1 ig-g-7T-^SrS^1-53n=-.i&^Lfc 

^SrSCUF^BL-fc. 0 6 ft.7 r — i?E L I S A^-MZm^LX^^Z* 
[0 1 9 7] 

<@*(D^b — >-Sr9 6 IfaiaKig&TV— h' : f<^2%^/W=i-^&0 ? l 0 0 tig/ 

IC1 Ono. i.OMl 2K0 7NW<- • 7 7 «fc LlfciifflJJS^ 
itfilrofcft, -8fc3 CCfaSK-St 5 L/i*Sf>, (100(ig/ 
ml) SWtWVy (5 0/ig/ml) £"gtf 2 Y Ttgiffit^ Lfc„ 
[0 19 8] 

NUNC MAXI SORP^^p^/f?-.7*U-h^ 4<C-C-!!fc> 1 
S'lA'Sfc!) 50^1®, gD-c-mpl, BS A, XI4gD-g p 1 2 0£ 
2 ttg/ml-C^tf 5 QmmMffiWL (pH9. 6) tn-r-fy/Lfc. 
Lfc&, Sa-e2^H s 3%^fL^-&tfPBS (MPBS) -e^U-h^r^nj/ 

[0 19 9] 

7r-S^«**Sra^ltL, 1 00jil©7r-^*±i»«r, Sfi-eiB* 

ffl, 2 0 Ail<D6 XPBS/1 8%$¥LT-7'n y^f>-^L-fc„ ?^?-7'U-h 
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i$iig$§"g-$-£fc. i : 5 o o o%iR<Dmmy j }-\f^;vir**/y- j em& 

inMlSffift (Pharmacia) £"£tfMPBS, ftt£3' , 3' , 5' , 5' -=f 
F7^fMyi?i?y (TMB) -t?7r— ■b&tefcbLifc. H 2 S 0 4 ©^iPlr i t> 
R&«H*Jt£tf, A 450ran ^P>A 40Snm SrML3l< r.tfcJ:9tt*R'9S:ffofc. 
[0 2 0 0] 
( e ) "BTigtt s c F v E L I S A 

°T$gtt s c F v 3 0tf*yl"<=v'!)y (10 0/ig/ml) Stfl PTG ( 
ImM) ONSr-&^r-t-52YTrt-e*iJS$*5ri:.^ < tf). ^ a->WiffflS±?t<7) 
f-e^Ufco EL I SAT"?- MCtt, gD-c-mpl, XliELISAi 
Sro^-i-lifet- c -my c Ma b 9 E 1 0 OVvf *17)>CD 3— r -C if 
rbfc. TV- Hi, 1 XEL I SA^f?fS (0. 5%tf>BSA, 0. 05%© 
Twe e n 2 0, pH7. 4 £ tWt P B S ) s/*^U nj^tt s c 

Fvll 1 0 0/ilW±^|C*tL6{f«rf?EL I S A£ 2 0 y 1^P1"S r. t \C £. 

1 ^sA'Sfc*) 1 )ig/ml©Ma b 9E 1 0*5 0 /tl, -tro&ig^Ttf;— 

MB&ma-tZZtKllvX* -Bl^tts c F vfctfcttiLfc. jtlEL I SAliO 

V>Tfi, V*f-~MtZfrtLc -mp 1 &a&&DL.JEr0>&, * hu-:/ FT trv 5 y- 
«H§H4s c F v£8SHJLfc„ 
[0 2 0 1] 

7r-^EL I S'AlC«ttl|H4©^n-^©»S:«3l^1- 0 
$3-CAT7'l'^7!)i>f)Oa-c-iiip 1 s c F vttft 
y— ~>?£ixtz?v — > : 1534 
EL I SAfCj^mtcD^n— > : 361 
B s tN I&tfgS^JftJtfc.fcSS&S^n-i' : 2 4 

fy<?'g&&.mz.XmtZ?v-l<' : 17 
K I RAlcJ;f9T^=^ ht*)5^D-y : 9 
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Ba F3mMTy±4 (C J; 9 7=*-* VZhZtxi-^ : 6 
Hu 3mmTy-tJ \Z£9T=?=-X h-C&5^n-;y : 4 
[0 2 0 2] 

(f) ?n-y©DNA7^ >"#-7°y ^ hffi 

c-mp 1 n-:y<D#Mtttfi, U -^-Sfi?iJ»±«|-eT=- U V^f- 

ST/^-f-v-pUC 19R (5AGCGGATAACAATTTCACACAG 
G3) (S3?iJ##5 4) &tfit£^III<0 5*ffi;::}o^T7'=-!J ^-fS f d 
tetseq (5GTCGTCTTTCCAGACGGTAGT3) (&?iJ#-§- 
5 5) Srffl^fcs c F v-T >f— h£i#t^-5PCR&T^&*i,t;:i^<, M^K® 

m-tzum&mB s in i ®7#i§) c^s^cto-t^Lfc 

[0 2 0 3] 

3%o7#o-? y^±©##f n% km. btitzmm&)/<# - vn, @sa-c 

[0 2 0 4] 



W&QSA : dH 2 0 6 7 u 1 

1 O^ampli Ta q$ff$ 1 0 

2 . 5 mMM g C 1 2 10 
DMSO, 5 0% 2 

i 

^g-g-^B : 2. 5mMd NT P 8 ix 1 

AMP L I TAQ 0.5 

MfifazfyJ-? l. o 



KJ&ffif*lfct<0* l^-^Afc 9 0 p. 1A*x5. 

Hfeif- y :/£/B^TE. Coli = o --(D#mct>-ffrts:mzmm-f 3„ 

^-g-^Bfc 1 0 wl^iP-fS. 

: 9 0tr*3 0®>, SSt-CSO^, 7 2lCei^2 0#?rPerkin E 
lmer 2400 ^X* 2 5f--Y^^<, 
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1 %OT#n-*y/W±-e©7y©fc#l 0Ml£l££-f3. lkB©/<yK^ 

m v (om&mz 1 «cdb s t n i K/&*g«?£i;:-f 5„ 

5WfflB s t N I 4r^*D-f5<, 
6 Ot, 2 RsfRfl 

3%METAPHORE T # n y^±^l*|S|-£^&»(;: 
[0 2 0 5] 

(g) ^n-><DE?iJ^ 

t2%^3-^t 1 0 Oiig/nl^/v^-yyySrilLfctros Omlftc^n 
3 Ot;-e-9feli«$-&fco Qiagen Tip-100sSW-A 
-cD:/n h=>A-£ffll^TDNA£#|?IU igftv^;*-*^;?- 5 (Appl 
ied Biosystems) ."CiM ^gB^Jft^Lfco f#|S|-£\ Applied Biosystems373A£ 
ISDNAV— JC;£P>-e\ ^^^f-j (Gene Codes C 

orporation) fcffl VT|fl?iJ£##f L-fc, VHMV Li6f?;, ffift^-:?^- 
*V-BASE£fflV ^T^M^^lJ-fe ^ >- h \Z.m VmXtz, 
[0 2 0 6] 

3 9<Z)^n-y(;io^TDNABa?iJ;?iS#ib;tV 2 4<D^&5c-mp 
s c F v s Lt1>fce.U. 
[0 2 0 7] 

(h) (hi s) 6 ^ffl^fcscFvs<7)tS 
W^tt#tft©*>v^ffift$|©fc*, 7r-^~; K (phagemid) DNAT", E. 

Coli«t*3 3D3£j£fCif£&Lfc„ 3 0 t:^Hiftig|^&i#&$-fr5fcit>, * 

. 2mlSrl^U.«fJfi-C?2 0 Omlfl-^rJRL, *?)0. 9 ©O D 600 4 

fflflSSr^Uy h-ftU IPTG (lmM) XV*A"<=i'!)i' (100ng/ml) £ 

^f-fS 2 5 0ml(D2 YTtft?, MSrR^tSlWfilSffl^t, HtC3 0<C 

[0 2 0 8] 
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mfeii:Ltz&m*i'-VTyj~Tj?u^h<yyyj (IMAC) iCioT 

oT, TlC^shockateigff^ (2 5nMO h!)X-HC K lmMOEDTA, 2 00 
mMWNaCl, 2 0%cD^.^a— lmMfDPMSF) 1 Oml^SSi^-frfc 

„ ±fif£lmMMgC 1 OmM, pH7. 5 © U yg?*g»$t£ T?3SS Lt. Qia 

gen^PjCDN i -N T AT#n-*«t)|g£p< *) td^ffl Lit. pH 

7. 5 CD 5 OmMy £.A|gWR 5 0 0mMNaCL 2 OnJlH' 5 

A'-e8frJJi£¥«'ftU shockateSrSSflDLfc. 1&&ft. y<yfe- h'V^XitMtl 
7o-*7AJ;?g:ofc ( IffflS, 1 0^ftafCD^^«fS-e2S > 5 OmM 

S * -e**: S tf fc-f S ^ ✓-A'Sr^^rl- 5tt«»-e 2 £, #}J^&ft# Lt. 
*>v-N°^«CC>ig8tt±pH7. 5C5 OmMCD!) VgjS&ffiifc, 5 0 0 mMN a C 1 2 
5 OnAH' $ y y-A--Cffo ;t. PD-10A5A (Pharmacia) ± 
W^/-^»*L, ?>s<?W&, iftlml©{fc|^Cft3*rCentriconlO 

[0 2 0 9] 

1. 0(D2 8 0nm=0. 6ng/mlT?*5ifiSL-C^Jtai*ffi-CjME«riiSL 
fc. 

[0 2 10] 

iftibW* >-s<9%fflMyo<0-Uft$ : K. I RATyW, c-mp 1-Ba/ 
F 3 *KM?£r yfe^&TJ^H u 3 MB&mmT v±4 {eft Lit. 
[0 2 1 1 ] 

scFv?n-yi2B5, 12D5, 12E10, 10D10, 10F6, 
RtfSESOltVXD-yyXS. KDNA (^MJlpMp 1 . 12B5. scFv 
. his ;pMpl. 12D5. scFv. hi s ;pMpl. 12E10. s 
cFv. hisjpMpl. IODIC scFv. h i s ; pMp 1 . 10F 
6. s c F v. his; RXfpMp 1. 5E5. scFv. his flS, 
*H^T— ^=T'WManassas<DATCC(r^K$Hfc„ 
[0 2 12] 
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(i) gDtag, Fab' , Fab' 2 SrJB V Vfc s c F v |C» 

1-Zfc#<OW7*-i"y bit 

scFvCRSOSlOfcftW, SfrCFab' MFab' 2WJgffi©fc 
tt-c-mp 1 ?v — >CD— gBSrSggi-^^-p AK1 9©1I((£|^b- 
= >^Lfc (Carter et al. #8: : gf^K&ttS^&ro^L 3:183-1 

92 (1991) „ y vmMm\^&r>xw%~s\msz. coiir/^y 

*77t?-S (ph o A) (Chang, et al Gene 44: 121-125 (1 

986)©te¥ffllWT»Cfo5. F'fltCfS, E. ColiOifflSajliaE—roiag^ 

»£^<E. colixyrn I (s t 1 I) V^yHa^J^jfefTUTV 

5 (Picken, et al. ) „ r<D-<^^— lit FkjC^ (Palm et al. , Infect Immu 
n. 42: 269-275 (1983)) Rift HgGl (C„l (Ellison, et al, Nucleic 
Acids Res. 10: 4071-4079 (1982)) fef£ FV 4 > fc*a C H llg^li: 
tt, /^7U^77-^i t 0 |E^ — 5^— ^^V>TV^5 (Scholtissek and 
Grosse Nucleic Acids Res. 15: 3185 (1987)) „ 
[0 2 13] 
(j ) Fab' StfFa b' 2 

Fab' SOTab' 2Xft#0fl!«|±, *y Jxff*?- Yffim%®mgcffi 
^Srffl^T, s t 1 I tV^^-f^ (S f i I) , V^CKW^y (R s r 
II), stilt V H FV W V (M 1 u 1 ) &tfV H t C„ 1 YtJ-y (A p a 
I) <D^m^\^X^mM. (unique) fMHIflte© P A K 1 9 ftlCjf A1" 5 r. t 
ICtoT^lc&ofc. -iOFab' 3HF-W|iiaSr»iS1-5fc», C H 1 FV 
-0-©3' ^flgfcfeSjBii';*?^ Fu=-3f-^t^^$-S- x 
Fab' $H-tta»< UpAKl 9<Dm&<D£ 5ft t hr-cys-ala-a 
1 at?i4^<tfb5t h r-a 1 a-a 1 a-p r o t V ■> 5 T § / SSSE^JfifilS 
■tS. Fab' ^©^mwfcftWr.O^^^-tt, pXCA7 3 Ot-fr££ft 
5. 

[0 2 14] 

Sl^ixfcLffiSr^rLTI/^fcr. fcFACJi, pBll. 2 (Carter, P. 
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Garrard, L. , Henner, D. 1991. : 8t*¥l£*3tt5#ft<a#5U 3:183-192 
) tf>e>pXCA7 3 0<DffimW^t-y-7?v-~>?L, ^*-pXCA9 7 

[0 2 15] 

Fab' 2ftTt LX(D#i#<D%%,(DtzlbK, p X C A 7 3 0 COC„ I h'/ 4 
VJbtCfc HgGl t^^JKSrWiB-t-S^^^-^fll^^ixfc. ro^tcii, 
S^tt©fc*^©GCN4 n/fi/Vi?j//<- Kp* -f V (Hu, et al. Science 250 
: 1400-1403 (1990)) rtl?)CDNA77^y Mi, -g-^^Hfc^y 

:*;**l'tf?-K£ffi^T*&$;h,fcfc<&T&!K TS/SSga^Jc y s-p r o- 
pro — cys — a 1 a — pro — g 1 u — 1 e u — 1 e u — g 1 y — g 1 y — 
a r g — me t — 1 y s — g 1 n — 1 e u — g 1 u — a s p — 1 y s — v a 1 — 
g 1 u — g 1 u — 1 e u — 1 e u — s e r — 1 y s — a s n — t y r — h i s — 
1 e u — g 1 u — a s n — g 1 u — v a 1— a 1 a— a rg— 1 e u — 1 y s — 
lys-leu-val-gly-glu-arg (K£lJ#-5§-5 6) K"f 
5„ ffibtitzzfyxs. K(ipXCA7 4 0 b-foZZtiZ. 
[0 2 16] 

s cFv s<T)Bl£h'*4 yftmmZtl. PCR&flftCfc?), ±3&L1f<t?fi- 

#V L X»V II 1B«fcoV^T,'£ilTK:*Lfcta3»Ji9:W-*iifc : 
[0 2 17] 

[3c4] 



-90- 



12B5, IJDS, I0D10 LiWJt : 

GCT TCT OCO GCC ACA CAO GCC TAC OCT QAC ATC OTO ATO ACC C (SEQ.ID.NO: JT) 
3 lU-r- 

ATO ATO ATO TOC CAC GOT CCG TTT GAT CTC CAC TTCGGTC (SEQ JD.MO; 58) 
I2EI0 L»*!X : 

GCT TCT OCO OCC ACA CAO OCC TAC GCT TCC TAT OTG CTG ACT C (SEQ.ID.NO:59) 

CCT TCT CTC TTT AGG TTQ OCC AAG GAC OCT CAO CTT OCT C (SEQ.ID NO:60) 
I0F6 \.9W3t 

5 f}4-r- 

"».-. GCT TCT OCO OCC ACA CAO CCC TAC OCT CAG TCT GTO CTG ACT C (SEQ.[D.VO:SI) 

3 

CCT TCT CTC TTT AOO TTO OCC AAG GAC GOT CAO CTT GGTC (SEQ.ID J4O;60) 
I2B5 Hffl«T« 

CAT TCT ACA AAC GOG TAC GCT CAO GTO CAG CTG GTG GAG (SEQ.ID.NO:62) 
3 T'W-r- 

GTA AAT GTA TOG OCC CTT OCT GGA GGA GGC ACT CGA GAC GOT GAC <SEQ.ID.NO: 

63) 

IID5 HSWgt 

5 ?=)■< v- 

CAT TCT ACA AAC GCO TAC OCT CAO GTO CAG CTG GTO OAG (SEQ.ID.NC064) 

3 rsw-r- 

OTA AAT OTA TOG OCC CTT GGT GGA OGA GGC ACT CGA GAC GCT GAC (SEQ.BXNO: 

63) 

I0D10 HRIT* 

CAT TCT ACA AAC GCG TAC OCT GAC GTO CAO CTG GTO CAG (SEQ.ID.NO: 63) 
GTA AAT OTA TOO OCC CTT GOT GOC GGC TGA OGA OaC OGT GAC (SEQ.ID JJO: «> 

keio H«c«rsc 

CAT TCT ACA AAC GCG TAC GCT CAG GTO CAG CTG CAG CAG (SEQ.ID.NO-. 67) 
3 -fU*r— 

GTA AAT GTA TOO GCC CTT OGT GGA GGA GGC ACT CGA GAC GGT OAC (SEQ.ID.NO: 

63) 

I0F6 H*TOS 

5 W*r- 

CAT TCT ACA AAC OCQ TAC OCT CAO GTO CAG CTG CAG GAG (SEQ.tD.NO 6>) 
GTA AAT GTA TOO GCC CTT GGT GGA GGC TGA ACA GAC GGT AAC (SEQ.ID.NO: S9) 

[0 2 18] 

PCRKJ&I4, s cFvi^tt5^7^5 KDNA1 0 Ong, m®t£5RX* 
3 7y4-?0. 5/zM, #2 0 0 uWfn<DA NTP, 1 OmMKC 1 , 6mM (NH 
4 ) 2 S0 4 , 2 OmMMJ 7-HC K pH8. O x 2mMMg C 1 2 , 1 % r- JJ h>-X 
-1 00. 1 0 O/iMBSA&t^. 5TO©P f uDNA#P^7' — tf (Strat 
agene) St^VX, HffiLfc it<gW\ 9 5tT3 0f, 5 5^30^, 7 2 

RfcmVo%Tjt}v-x7/vn%.ifcmz£ t)»IU fi3 50b P ©^yK* 
Gene Clean II* y h (BIO 101, Vista, CA) &fljVT#|KiLfc„ Lfn>Ta^5£<£> 
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s i i i-ex^A^y^-fT'ico^riis f i imms c i -ctHffcSftfc-* 

^^-rtl-iS^^-tir, E. Coli DH5 a^kMWfc&tS-Ztz,, MSftfcffi&xtt 

[0 2 19] 

(k) gD?V*Wo s cFvCll 
i^gfSI&SI* rt-C©«3fi!i»oW©$ Jxfc|6a©fc», t> b<Dys( y'y V <D 
1 a c ZT'nt-^syM^!) y Kv^^-f /Wg2?iJ"t?ii^< tf L5 p h o A7"n 
^e-^&t/s t lli/f-fjvmiZ^&vAK 1 goMftlC, pl2B5, pi 
2D 5, pi 0F6Mp 12E10Cs cFv||OS f i l~No t 177 

4frxm#>'<?WDfrbffiM-£tltz 1 2<@WTSyg? (me t-a 1 a-a s 
p — pro — asn — arg — phe— arg — gly— lys — asp— le 
u) (ga?lJ#^-7 0) Sr3-K-f?)DNA77^^y h (LaskySOTowbenko DN 
A (N.Y.) 3: 23-29 (1984)) £-g-figU C. A. T. y>( zfy D ? o -^^ICfc 
<bt.i:#ft1-5 (h i ■sJe&tfc-my cxlf h -7V)ft 9 lc V L Kp< -f ^© 3 

[0 2 2 0] 

( l ) E. Colijrdsfj-*^ 

scFv-gD, Fab' XiiF a b'. 2 #^©fc»roa£^ £"^#1- ST"? 
*5 K£, giHtK^ISi^^^Tti:^?) (Carter et al. Bio/Technology 10: 163-1 

67 (1992)) , ii^^^fci o y v h/wAtusswcf-ea 0 £ C-C|t4 O^if 

ja^-frfcE. ColiHt*3 3 B 6 (W3 1 1 0 DfhuA phoADE15 
deoC2 i 1 vG2 0 9 6 (val R ) degP41 (DPstI-Kan R 
)D(argF-lac) 169IN (rrnD-rrnE) 1) rtT?38g£-fr 
it. 

[0 2 2 1] 
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#J3 

1 2B5« 1 2D5SUtl 2E 1 OCift hffiftflgft©* n-=V^St; 

"fiat!l«)ii«iart-CW±ftgifli:©5Smofti», £Fa b t h I gG 

1 C H 1 , C H 2 RXfC H 3 -C ^Xtf t h ^^v^jr^/VgajlJ (Carter et 
al. , Proc. Natl. Acad. Sci. USA. 89: 4285-4289 (1992)) %Sts%&<<9 $ 
-pRKOSifi: (Suva et al. , Science 237; 893-896 (1987)) -si, HgCBT 

=-V^£itfc 0 LgWHiM^^^-*^ (Gorman et al, DNA 

Protein Eng. Technol. 2: 3-10 (1990)) fCkO, 7f / S^/W* ft 
fcfc M0itt^*fflJJS5& 2 9 3-t|^B# h7^7x^i/g VLfc. iRSLfcilSig 
EL I S Afni^trC-mp lfi^^ttSit^^fc. 
[0 2 2 2] 

ElfltlfciEiSSftfcS V I . DIM^^-rt^tttLit (Lucas et al. , Nu 
cleic Acids Res. 24: 1774-1779 (1996)) „ ZCD^ff— 12, $&k<t $ — p 
RKC^ > hn yftCY^DHFR c DNA^tL, * hb U^ir— hft-? 
051«(cj:t5^miiiliSr'5rffi(--rs„ L«Ui, I2©SV4 

o 7°7*5; b'Z*-*-<D^¥&<Q\mmtLVX7 ? *y (G i b c o 

-BRL) ?:1V C H oasSrt l: h 7 7 1 ^ a > Lfc 0 

1©7~1 OBfir^ ^a — ^©$(DW%©fc#>9 6 >7:n/UCD:/u— Mr 

[0 2 2 3] 

%0^->!&J^]fiLff-t?ttJe^ftfc 2 0 OmlCDSW^ (DMEM : Ham' s F12 (1 

: i) f>2xi o^ssoMM^s-cffifflLfc. m8o%<Dftk®&-e, mm 

4>iy^.V V (1 0 Mg/ml) , l-7y^7i !)y (1 0 ng/ml) , tSAjclif 

s^i»T^=>-/vT*MM$ftfc«iifiiftp s - 2 4M^^i^ufc„ mmm 
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fl&tt, 1 0 B^ICiRJILfco 
[0 2 2 4] 

094 

(a) gD^^Srffp s c F vOlSffi! 

lgm/mlTE (25mMMJ^., lmMEDTA, pH7. 4) <0%i-&-<?ffl&fNl!&'< 

hsrwaws*, *±-ci s^irk »*!4»fc«#L.fc. 3o#fsi o. o o 
o x g wSi^f-c, Ms,?? y ufc„ ±ft& v pbs -e¥Wt$ftfc c 

NB r-fe^rci-^l-^-y^y yVZiltztfigD*: / ? u — ^fr5B6 (Pa 
borsky, L. R. et al. , Protein Eng: 3; 547-553 (1990)) fcht£.h7 V 4 —"T 
-f*7A (2. 5X9. Ocm) * y A£ 1 8 BtPfl P B S "CSt^U 

5PBS "Cifejf- Lit. . -f^T W^Pgfi, 2 5 cni/B#CDi^^5tT 4 ICCffo fc„ 
^l8S:pH2. 7O0. lMgfcK, 0. 5M N a C 1 Srffi^TtTofc. #7 J^jDM 
Sr2 8 0nmK)K3tfi{cJ;t)E«U f-^^WSrT'-^U pH8. 0O1. 0M 

^irmmmn*. #3S7ctfeSDS-PAGE{::.fc!)#tlrL;fco 
[0 2 2 5] 

(b) Fab' »^-©«« 

Fab' ^T-«)|tSacDfc*(C[i, TE (pH7. 4 tf> 2 5mM h U * x ImMEDT 
A) 5n)10ct>(^^Ba^-^ h 5 gSrlfSSffl^-Br, *±-Cl 8^S^(-« 
#Lfc<, shockateOpHSr, 2M HClJrffl^T5. 6l:WIL > itjgfe&tftjflfla 
r^y§:1 0, 0 0 0 x g 73 0«^lia OK* Lfc, <fce>a»C*pH5 
. 5C02 OmMME S-r*¥^&-fkLfc lml^BAKERBOND ABx*5i (0 
. 5X5. Ocm) (J. T. Baker, Phillipsburg, NJ) \£±ffi&ttLtc 0 2 OmM 
ME 5 Lfc&, 1 5 3cm/B$©^jS-C. 2 OmMN a OA 

0. 5M (NH 4 ) 2 S0 4 , pH7. 2 <D 0 ~ 1 0 0 %<D 1 Oml^^gS^fflV^ 
T, Fab' fcjfflBStffc. Fab' fc^frf S^II^"/^ IftePB 
S t=2ifttfc. 
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[0 2 2 6] 

(c) Fab' 2^(omm. 

pH7. 4C025mMM)*, 5mMEDTA, 1 mMN a N 3 1 Ofr^tpCD&j&Lfc 
Mf&^-X h (lOOgm) i> n 7/W ^ if (TECH-MA 

R) rt(C3[5]ji-rci(Cj;oT?S#L>t„ PMS F 1 mM*T?ADx:, 3 0^1 

o, oooxg-cci^L^glici^Mx^y^^Lfco zcd'&imzo. a 

5 ju mS.t/ 0 . 2(inroSUPORCAP7^;^- (Gelman) SriILT5i®U 
PBS-Cfi¥fft$tlfc5 OmlCO-fe7rn-^.j^jgM7 e n7 1 -1'^G*7A (Ph 
armacia) iC#Lfc„ P B S^gj&jtt£&3£t , i£#L;fct£ > pH2. 3©0. 1M 
^Dv'yxf^x^r^V^TFab' 2&pH8. 0 CO 1 M MJ 7. 1 / 1 0 # 
ffitOAofc^^tOtf-t^il^-yrfc. Fab' 2*^1-5^B^7»-^L, 
3 0*uy;Uh><D#1-m<Dj} -y h^-^-CUltrasetteiC J; Sffi$-frr N 
^20ilNaOAc, 0 . 0 1 %3r>7 =f-;Vff/l<^ */ K, pH 5 . 5i£&l.fc. ^ 
C0»i|S}-&, &e>^CJ6 2 0niMNaOAc-CW'fliLfc3 0ml© S — fe7 r * 
*7A (Pharmacia) (CttU pH5. 5 CO 2 OmMN a O A c T?SJKffi(C^.5*-C 
ftif>U 1 O^yAft^ftfCibfc*) 2 5mHNaOAcfO~lM Na C 1 C0$| 
^E-C^IS$-Brfc„ Fab' 2 5r£*-f5#H£:/-/vU ®SH£&PBS£ 

[0 2 2 7] 

(d) l-7^7x^ V3>$ixfcCHOffl«a±^e>co±gtn:^coi|t$!i 
Ultejffi*^ IRS L fcfSg&tfJ fcf,^i:»PBS T¥#ft: Lfc 5 ml CO 7 s n ^ 
^>At77P-^*7A (1. 0X5. Ocm) |C#U P B S -Cgfcjf U RIC 
1M Na C 1 ?r^W-rSPBS-Cg^BiC^5*-Ci5fe#Ufco pH2. 9CO0. 1 
MHOAc, 0. 5NNaCl-!?ttMM^ 1 M h !) *T?ipfp U 
?:PBS fc£&Lfc 0 

v^<o*»cofetfls&u!^co77^y > Mco^rcor^^ hfiifrSttcoMijsti^ 

, Tc0^4(c^-f o 
[0 2 2 8] 

[^5] 
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<boS» 


KUU 
(EDSO) 


HuJnYft 
(IC50) 


(TCJO) 


— EfS — 
(KM) 




raw 
tcFv 


20 pM 


UM 


10 DM 


ITnM 


tOOaM 




F* 


>l|lM 


3aM 


900 nM 


none 


>1«M 


- ■ 


FbW 


5pM 


InM 


5oM 


1 nM 


300 nM 


♦ 




JO DM 


400 pM 


10 aM 


152 pM 


300 aM 


• 




5pM 


60 pM 


SnM 


14nM 


3aM 




Fab 


>lt«M 


*l|iM 


300 bM 


ItOnM 


>IbM 




F*2 


>l|iM 


160 pM 


10 nM 


«40nM 


500 nM 






>lMM 


4ttpM 


JO DM 


450pM 


500 aM 




4» 


IJnM 


2»pM 


10 DM 


24 nM 


>luM 




Fib 


>luM 


4nM 


300 nM 


lpM 


>luM 




W2 


OpM 


600 pM 


*nM 


InM 


100 cM 




IgO 


>l(lM 


3nM 


10 nM 


450 pM 


500 nM 





[0 2 2 9] 

7^7*7 y£jt>9#l"t3o ZOyJzfyV 14, mp 1 T=*~* hgift:fc:ov*T± 

^Rfi^H, ^>-yy -^©Cambridge Antibody Technologies (CAT) 
#£2i^b1-5-£(;:J:oTg£#:£ffitt-f[:U d>< LT., *to%Mft<Dlt#> 

[0 2 3 0] 

0 w w^ara 2 a wbic .t «3 ffitt^b $ ft £ fc e> ® s $ nfcs^ t mtt 
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ft5„ 

[0 2 3 1 J 

s c F v\Zi.Z?-u tfg5g#©«fc5ftg£ttoettflsra:, ^ffi^co 

gfe&§„ g&ttTSttffceogifrrofcisa-era:. flatten tfStta* 

tc*3lt5±S/i*^-CfoS©(i x y #v Ktc i ») j&fr$;jx3 2 5 
r t #sese3*l-c^$. r^UPttggfty M*£#©il&afl*itfce>t;fc* 

[0 2 3 2] 

n->ydr-t— ^T*fe5 (Valenzuela et al. , 1995, Neuron, 15, 573-584) „ M 

^DLfc-v!?^(C*5^Ta^$tl5 (Gautam et al. , 1996, Cell 85 525-535) 
©tfe»TSfflLfc*&3!-C;fc5» #ftI8Ste»«:}Bj£-C&fcV* (Dechiara et 
al. , 1996, Cell 85, 501-512) „ T ^ D y-y/t U ^(C^ttSMu S KCOgl 

5M^*HI-J;oTiifc?)ix5 (Glass et al. , 1996, Cell 85 513-523) . 
[0 2 3 3] 



-97- 



we et al. , 1995, Annu-Rev-Neuroscl. 18 443-462S.U t Kleiman et al. , 1996, 
Cell 85 461-464; \Z&\,^XW%£tlX\<^Z>) „ i n-fe;*tf)g< ^ 

«5f)KrtoAchRs©s^*&tf«Mi-c*>s„ r^yvit :oac 

^03EftlrRllt5rt*5t-$5 (Bowe et al. , fifjffl, Godfrey et al. , 1984, 
J. Cell Biol. 99 615-627; Nitkin et al. , 1987. J. Cell Biol. 105 2471-24 
78) . T^y VIS, 7*077- VfBmWt\zm®.-t-&EGFRQL s 7$=^£© 
^W-fV. &U«?lJcDfi3£<7}3fc°-£^-r5~2 0 OkDaOaTft^ifc 

.^^mii»©sj£tEo«ffci»«fSii5. r^uvii, ji*»it±i«5v^»ft*-cMu 

SKiJS^Uv^ (Glass et aL.flriti) tKtt, 

^^tlXid'O (OToole et al. , 1996., Natl. Acad Sci. USA. 93 7369-7374 
[0 2 3 4] 

08*.fiMl 3 7r-^±"C|Sa$ixfcs c FvtD$*?*/£7-r^7y StjIO 

£ftfc#^©M<i£W^37t*©fflji-Cff U^T^n-if £Jl#:-f 5,, J^TT 
tt-fbf*. t ^ y v-e«g $ tifc t © k m.U<o A C h RSMfr&U^ n v> y ymit 

[0 2 3 5] 

s c F vfetfrfCiSAChR^^^^^Uff-niy^y >^t;co^J»(4, Z<D 



-98- 



5. ro^o^f-Wttttste^-efcs. MuSKt#*tti:*i*,fc*«-(?, r 

[0 2 3 6] 

— ->a V^et/tC, fukiyamaj£5v : * Kp7-( idliail-fSWSSF'KDMu SKCO&fe 

•9 (Valenzuela et aL.gflttt) , Mu S K?£tt<£>»?£ HfcPfifi^iiLTf&SS! 

£*2t.telfcmRV<PM-x.-uyft-?m$i&tlZ)Z-bfrlb (Bowe et al. , sup 
ra; Rupp et al. , 1991, Neuron 6 811-823: Tsim et al. , 1992, Neuron 8 677 
-689) 0.H«Jte*AS*lfcT ^ y VSI*^5#g^.g-gj5(c$ij(!I$n^V«mSr 
*S1-<5 "Tffitt#*5fc», Mu S K«IBSrlM^f*©fcffl^5*i*^HHt 
-m&l^kUxfcVN, i>< ttK-fSi:, s c F v£iILTMu SK©B 

[0 2 3 7] 

tt©tt««JSB*iLT, MuSKg*ttfcJStt{fcU #iffiB85^»fc*rt5AC 
[0 2 3 8] 
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>-&U t jgjfa.lM h*-fVSg*c -Mp 1 {hny^xfy, TPOl£*H-3 
g^ft) K*-f V^<i;S*^7MuSK-Mp lS:^SrjiL.TS^ 

ft#tt*B^t*5lt5iSmttJC^*^-t-5fetfl£d5^$n5o c-Mp lcDg- 

(Carter et al. , 1996, Annu-Rev-Physiol 58 187-207;Gurney et a 
1., 1995, Proc Natl, Acad Sci. USA 92 5292-5296) „ MuSK-Mp 1 
It5Ba/F 3*fflJtS3r I L- 3i^o^T^2$*, *l®&?y/<?9.k 
m£ftfc-jg©«&«$ffl<Z>S-s c F v(c^M$-arfc. SK^Srifc:, 210s 
cFvff)H4of MuSK-Mp 1 HSmSfflflSf*^ ifB&&it*ittJSg£^ 
«rimfc (ill) . rcD^ttii, s c F vCOnMcD^-em^^tLfc 
„ s cFvli !Oh7>'^7i?i'3yJixrv^iV^Ba/F3l;tLMSr 
^ft^ofc,, T=f-* h s c Fv^f>^^ixfcl gGcDffl-CIS, T^-^h 
»tSt#feL-C^fc*S, #T^-^ h s c Fv^&iSJtlfc I gGlC&^TH 

Ci^ib^TJot), WSE^-g-SPW^fctoTtt^or^-CfcS (Ruegg et a 
1., 1992, Neuron 8 691-699; Tsim et aL,Wltii) „ t%M<DWM1fe\ZH<^X<DE 
C S0 f2. s cFv»JI gG<D^?nfrkLX®m.£ntcbZ<DXfflft<Dfi5ti.ft 
T=t=.?. h^n— V|CoV^5 nM-Cfoofco Mu S K(-*)-f 5 rftfjW s c F 
vMI gGW^^Ii, BIAcore™#^£fflV>Tft£$;ix;fc„ T=^=^ h s c 
F vRW^oiXDlfr^^ he F vli£*. 5~2 5nMtf>$5fflF*9T?Mu S 
Kt::o^T©S?n;>j£7f:L.fc„ itliteWliMk^ MuSKlW^TOl gGO 
iiftTJlil 0~3 OpM-Cfeofc. T^5Sr#flSWit 0 
[0 2 3 9] 

[^6] 
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X 6 






** 






nnakt&acFv 




3J4XI0-* 


t.?8xlO* 


1.1 nM 


musk t3-*cFv 




2J9XI0* 3 


1.05x19* 


23 CM 


mmkM-scFv 






1.8* 110 s 


ajaM 


muik #5-<cFv 




X49x 10-3 


5.29 x10 s 


4.7 nM 


nnak(64cPv 




4.95* i<r J 


14$ X 10 s 


4.7 nM 


mmkf 13-uFv 




ZMxlO" 3 


4.53x10* 


5.1 bM 


siusk#22-scFv 
mtak*13-I|G 


+ 


6.09 xHT 3 


1.27x10* 


4.8 nM 




unxur* 


845x10$ 


lZSpM 


snikiO-lgO 


+ 


4.Mx icr* 


1.63 xlO 6 


29.5 pM 



[0 2 4 0] 

I^T^X^ffi^MS^C 2C 1 2£i#ftU ^©^s cFv, I gGXttc- 
T?V VKBMSltrfc. £Xffi(D<f~-? (Glass et al.,fjffl) i-gcLT, c- 
T^UVtt, Mu S Kf o !) ViftSrMtSr t^-etfc, 7^=-* h s 

tgfekH, -M©i©s cFvM#r^=^htt-MuSK IgGfliJUl 
[0 2 4 1] 

ig*£*lfcC 2C 1 2^ < frt-t?AChR©^7^.^{bSr^-r5 s c F vMu 

*!BJiaiC*5^ri4 N AChR^ c-T^U^, scFvXIJI gGOffSTT 
(unfocus) *fflSWti, jffi'ffSMfcd&^-Cli, c — T 

^y ^sirr^* h s c Fvsyi g Gii, ^^<^o5a<^&$^^7^ 

^-^O AC h R©If 4«IS:RILfc. Mu S Klr»L^$nfc^T 
^bscF v&WT^-^ h I gG^H^ttO&V^fUi, %i$kftt£fr'o1Z 
„ T^y ^tfflO^PW^^T-fcS. AChROt^ y >©fnvy!)y 

* h s cFvSr/7^ h I gG\c£<omL<mm£tltzJ>\ Mm<0 scFv 
MI gGicioTli^SSftfr^ofc. 
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[0 2 4 2] 

±& £ ftfc t *$ icm&t a c i #-etr 5. 

[0 2 4 3] 

^X?Mu SKOfcldCa- Kffi?iJ£\ P C R igfffc i o T#fc. MuSK- 
Fci ISttM^^-pRK5 t kNEOfifCDfc HgGl OFc«)j5 
t^-#ftWMu SKcoMSfl- K^-f V (T$/Sfl~4 9 2) Ott-g-KLio 
r^SUfc„ 2 9 3{@©)W&f*3X\ MuSK-F c£iiaWfc3&5i£-li\ T^r 
^VG*7AitfflS!Lfe. MuSKOfflSa^t-K^^^ (TS/^1~4 9 2) 
Mt hc-Mp l&m&<DmwmRXmfaftb'*'(>' (7^t49 1~6 3 
5) a»P>fc5*;*7g&ttMu SK-Mp 1 Sr. ^ftP C RfcJ: fj fg$i U pR 
K5 t kNEOWB-=^Lfc„ B a / F 3 ajgrt^Wf^tl,^^ ^ 
- (2 0/ig) £>®$tg?LS (5 0 0I»IS. 2 5 0#;Vh960uF) Will: 
jffi< 2mg/ml©G4 1 8 K <t ~»WH±\Z.^\,^r<DM$lK <£ "3 , 7 

S^Sr^m-rS^Lfctt^^tfc pRK5 t kNEOrtOMMuS 
K£2 9 afflrojJHJSrtfchy^^i^Va^U 2ilf?g©G4 1 (4 0 

0 jig/ml) ©«££Lfc^fCIE&#£#fc„ DNA«g6fe©E?lJ£, DNAEJIJ 

M MJ -Officio tSSLfc. Ba/F3*ffl8SS:. 1 0 %0 ? v'JKfJEii.Jt 

1 L-3<D^jSi: Lt©WEH] - 3 Bjjfflfl&/$>e><7>5%<D|§gi:giffiiT-t§J£$ 

^crpmi 1 6 4 ommzxpKmftLtz* Nmmm-^^tifz^-yi—^m 

^U{{L (MGGAAARLGAV I LFVV I VGLHGVRGKYALADA 
S L KM AD PNRFRGKDLPVLDQLLEGGAAHYALL PG) ( 
BE?iJS#7 1) S^fh-^^^ROtgD^i/^/uga^iJirOilt-g-^y/^Ki: 
LT, M^^-pRK-gD-c-Ag r i n 5 MAlfffJ&i&fi © 2 9 3 

U y©7?yil 137-1949 (Ag + 8m&x774 xBffli (Ferns et a 
1., 1993, Neuron 11 491-502) ) £3§5L£-fr;fc„ 
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[0 2 4 4] 

s c F vRXf I g G(D^Mo 1 0 /tg/ml-CMaxisorpKRW (Nunc) ±iiMu S 
K-F c^fegT K^-^VSrs— r>f V^Lfc„ t hscFv©?^^!) (Camb 
ridge Antibody Technology, =?!)*) g#ft(cEi£&ftfci::}o9 (C (Gri 
ffiths et al, 199, EMB0-J12 725-734) 2 ? > K&jI I-Til <9 # 

ttfc. fi*CD^D-y<D#M14li, SfftlOfC, Mu SK-F cXUt^fM^gT 
K^-»' (CD4-Fc) SrfflVTelisa (Griffiths et al.HtJtti) ICfcoTW 

ffiufc. »o-^pcRiao^^y-iy/u BstNiKia^ 

-C r^^- >-#yy yf-f L-fc (Clackson et al. , 1991, Nature 352 642- 

648) o #K«'**-V£fco*n-V©fl|£E?iJft}eu MuSK^tS 
;m385LLft^*MS£ffl^-C, FACS^Wf-f+L-fc FACS^cDfcfe^li 
, *BJ5S (10 s ) *"f§W(C3 0^1(01 0%FBS/PBStfW> : 'ra 
>a ylCiot^D ;/ ft 1 0 10 f@CD7r— 2%©FB 
S/PBS ('^J&Jfclkff/y >-Kffi»*ggffK) 2 0 0 /il*-C4t-C6 0#Rfl 
-fv^-afc. H«S?:2%©FBS/PBS-e^U tS-Ml 

3fei# (Pharmacia, Piscataway NJ) RTJR-7 J ^^}) 7> ]) ^&'&us<tn.\:y 
v^ffc (Jackson Immunoresearch, West Grove PA) "CgSrfeL, FACS##fl£ 
<£o-C##fLfc„ ^y^-tyVifgEl OtCi^fBi^tlfcc -my c?^ 
gB^IJ (Griffiths et al.Hfjffl) RTftf U t ^^^y-r-zL' (his 6) &"£tf 

(Q i a g e n) riSft^-T 5 t *5 9 tC-f 5 ? Z> N i -NT 
A*7A±t?»$iLfc 0 I gGt LX(D?n-y<D%m<Otctb\cn, scFvffl 

UtH^ca^mSr«rte(--r^i5l-^:ff$^fcnt?L«)^m-<^^-p IgG-k 
a p p a ©fd-gALfc,, I^O^P- VOfcfcCD^^^^-^CHO^aSrt 
l^7^7i^i'gyu SlikfiififfitgiS^ib I gG£HX3IU T'nf'fyA 

[0 24 5] 

iters' -fe^ 
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MS&2 2!$M I L-3©^&T-e^*Lfc (1 0%fflFBS5r#SLfcRP 
MIt?) . ftClRPM I -C2l§IjW&£)5fci£U 9 6 tfiyKajDUDtp-C, 
tzWl$.<Ds cFvXIil gG-ett®^tLfc7. 5%©FBS RPMI 0. 2 
ml* "CI 5 0 0 0 0»ro§J-g-T-yw-r^>^Lfc„ #SSSr, 

rfilcWKLfc. 1 6B#fflCD^ y^-asi—i/a ><D&, 1 1 »Ci<D 

[ 3 H] -^Sv^SrfetinU SKlOlSIIMy+a^-^gV&li&fTUfc. [ 3 H 
] -f-S. i^<DSx&#.£\ Top Count Counter (Packard Instruments, CA) T*SJ 

[0 2 4 6] 

j^/W=j-;*.DMEM<p©l 0%<73FBSrt-CC2C 1 2 £\ subfluencyO^ 

#y y^^-e=-x^^^$tbfc^7^^7-r k±i:c2c i 2^tm 2% 

©^vjkffciiS^l/a — ^DMEMrt"! , ©4 8H#RBc£M' V^a^—i -/g Vtiot 
* ffiSf^USrH^Lfco s c F vXiic -T?}) VSr^fJfili^DL, -BE (16 

/l^b Kf-CHJESii-fc. B&fc&tltzhtoVlZ. (Ferns et al.B&ttJ) AchRs 
(Dm&ik&WbMZ-fZltlbr'—ffS. yi&&y^#<a hdf-» (Melecular Prob 
es, Eugene OR) Sr^ffl Lfc„ 
[0 2 4 7] 

iai6$^fcfc*3 9lC (Mark et al, 1996, J. Biol. Chem. 271 9785-9789) BIA 

core T, tf**fflv^fc*>'/<^ft*S^»*f«r3llfiUfc. WSE^ 
l'-K©CM5tyt-fy/^ 5 u 1 : 1 ©N-^fvl'-N 

' - (3-^f;wr$yynf;i/) -tifrif^M S KtS&tfifcN-t Kd*-^ 
5 KSr2 O^iaA-tSr t^io-CSttft^-frfc. pH5. 0<7?1 OmM 
©^■t h U !>Atf©MuSK-F c 2 0 ai1£2 0 yx g/#GD#J"g"C-t:>"f— ^ 

I gGS:ffl$!U P e a r c eBCA + y HCi 0 SfiSrStS Lfc 0 Kinjectfe 
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ICit) 1 0 m l/#Ogft}g-C, 0. 05%Tween20^#5PBStO30 
/il<D*>^fCS&|S|-£&ALf::„ 0. 05%Tween20^ffjPBSlffl 
4 I -e2 0 5>Hn, #ys*?'g.%fflt&£ltti<, Pharmacia Biosenser ABd>b©BIA ev 
aluation 2. 1 V 7 h ? 3: Tt?-fe l/^?? A£##f Lfc. A + B = A B CO 1 
■C-fe^^5A«:ffffi1-5rtlcJ:or» (Kd) 
^■afije* (Ka) «r#fc. ¥«i)liKdli > Kd/KaiUttffU:. 
[0 2 4 8] 

1 0%OFBS^^l/a-^DMEMrtlIC2Cl 2£*W$U 2% p-rjfo.it 

l^^tlfcffl^ c-T^Py, s c F vXtei zG*%£>xrtrZ>z.b\-c$Loxm 
fitLfc. ScFvStfl gGIt 5 OnM-e^ffiLfco SISE^Sr-^tf c-T^JJ 
I'M:, i^fn^y vlWI:*litt-r5U"</V'T?ttfflUfc. SMfttttittfett, ISM 
b$5<0 (Gurney et al, MW) KPSiLfc. 3 0/il©r*D-^fi*7*f 
n->y ; t;^-t/l'at|!4G 1 0 (UBI inc.Lake Placid NY) Xfil ng<Dtfi 
MuSK IgG#13 biilKWK 3 0/il©7'nf^yAt7 7O-^lf- 

6 0 4 1 t-f y^f a F Lfc, SM^Jfc^nS^gtfl: 
4G 1 OXIifiAChR^ (Affinity Bioreagents, Golden CO) fcffll^fcP 
i^^^ny h^*f^^-*-^tlSS-rS ifcfJKfiV, HRP^2TO 
SlfECL (Amersham) -CrtlbSr^ f>*»li Lfc. 
[0 2 4 9] 

^tty^S^SliCj; DflPfcSft-St, MuSK s c F v LX 

uSK-FcfM 2tiB©#Clces cFv??-^/?!)^^!)^^ 
•rsrtl^J;!), ggfle 2 L, ^O^mttSs cFv©fiS 

[0 2 5 0] 
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<om&Rxm%.&lia*.Z>zbifi-e%5i!L*>o 0 fr<LX s x&wtt, #WSBSic 

[0 2 5 1 ] 
[0 2 5 2] 

WTOtfW^ 7fcSg3pig*Jfcjlc«B8 (1080/Universit y Boulevard, Manassa 
s, Virginia, 20110-2209 USA (ATCC) {C^FK^tvfc. 
[0 2 5 3] 
[*7]- 



pMpl.12B5.scFv.his 1998*£ 8J3180 

pMpl.12D5.scFv. his 1998^8^180 

pMpl.12E10.scFv. his 1998*£ 8/3180 

pMpl.10B10.scFv.his 1998^ 8/1180 

pMpl. 10F6.scFv.his 1998^8^180 

pMpl.5E5.scFv.his 1998^ 8E180 

[0 2 5 4] 

"5TffittS:flt(ftL!S»o3 5 US C § 1 2 2&tf*;W;:H*f 5#fr^ftjgaiJ (3 
7CFR§1. 1 4 iRftC 8860G638 %i$tr) ic ioT^<Dt||5gSr^r1-5# 
t LT*B1Wffl*fcJ: 9ft£**ifc#JJ:*fUT«ft©3Fllffl»riBttSr?l«-*-5Ge 
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netech. Inc t A T C C K <OUffi CD*f#> bt£%h<n-?h%<, 
[0 2 5 5] 

[0 2 5 6] 

5t>0-et±4<. 4fcl»*©ttHSrtit!iS*t>i-W£o«|*fc«||Ri-5tOt L- 
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5 



<no> Qenentech, Inc. 



Sequence Listing 



<120> Agonist Antibodies 
10 <130> P0979R1 

<150> US 60/056. 736 
<151> 1997-06-22 

15 <160> 71 

<210> 1 
<211> 15 
«212> DNA 
20 <213> human 

<400> 1 

acc tct tgg ate ggc 15 
Thr Ser Trp lie Gly 
25 l 5 



<210> 2 
<211> 5 
<212> PRT 
30 <213> human 



35 



40 



45 



<400> 2 
Thr Ser Trp lie Gly 
1 5 

<210> 3 
<:211> 66 
<212> DNA 
<213> human 

<400> 3 

ate atg tat cct ggg aac tct gat acc aga cac aac 36 

lie Met Tyr Pro Gly ABn Ser Asp Thr Arg His Asn 
1 5 10 

ccg tec ttc gaa gac cag gtc acc atg tea 66 
Pro Ser Phe Glu Asp Gin Val Thr Met 6er 
IS 20 22 



50 <210> 4 
<211> 22 
<212> PRT 
<213> human 



55 <4D0> 4 

lie Met Tyr Pro Gly Asn Ser Asp Thr Arg KiB Asn Pro Ser Phe 
1 5 10 15 

Glu Asp Cln Val Thr Met Ser 
60 20 22 

<210> 5 

Sequence Listing - 1 - 
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<211> 30 
<212> DNA 
<213> human 

5 <i00> 5 

get ggg gtc gcg ggc ggt get ttt gat etc 30 
ftla Gly Val Ala Gly Gly Ala Phe Asp Leu 
1 5 10 

10 <210> 6 
<211> 10 
<212> PRT 
<213> human 

15 <400> 6 

Ala Gly Val Ala Gly Gly Ala Phe Asp Leu 
1 5 10 

<210> 7 
20 <211> 42 
<212> DNA 
<213> human 

<400> 7 

25 act gga ace ago agt ggc gtt ggt ggt tat aac tat 36 

Thr Gly Thr Ser Ser Gly Val Gly Gly Tyr Asn Tyr 
1 5 10 



30 



gtc tec 42 
Val Ser 
14 



35 



<210> B 
<211> 14 
<212> PRT 
<213> human 



40 



<40o> a 

Thr Gly Thr Ser Ser Gly Val Gly Gly Tyr Asn Tyr Val Ser 
1 5 10 14 



45 



<210> 9 
<211> 21 
<212> DNA 
<213> human 



EO 



<i00> 9 

ggt aac age aat egg ccc tea 21 

Gly Asn Ser Asn Arg Pro Ser 
1 5 7 



65 



<210> 10 
<211> 7 
<212> PRT 
<213> human 



60 



<400> 10 
Gly Asn Ser Asn Arg Pro Ser 
1 5 7 

<210> 11 
<211> 30 

Sequence Listing 



-2 - 
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<212> DNA 

<213> human 



10 



<400> 11 

age aca tat gca ccc ccc ggt att att atg 30 
Ser Thr Tyr Ala Pro Pro Gly He He Met 
15 10 

<210> 12 
<211> 10 
<212> PRT 
<213> human 



<400> 12 

15 Ser Thr Tyr Ala Pro Pro Gly He He Met 
15 10 



20 



<210> 13 
<211> 15 
<212> DNA 
<213> human 



<400> 13 

gac tac tac atg age 15 

25 Aap Tyr Tyr Met Sec 

1 5 



30 



<210> 14 
<211> 5 
<212> PRT 
<213> human 



35 



<400> 14 
Asp Tyr Tyr Met Ser 
1 5 



40 



<210> 15 
<211> 66 
<212> DNft 
<213> human 



45 



<400> 15 

tac att agt agt agt ggt agt acc ata tac tac gca 36 
Tyr He Ser Ser Ser Gly Ser Thr He Tyr Tyr Ala 
1 5 10 



50 



65 



60 



gac tefc gtg aag ggc cga ttc acc ate tec 66 
Asp Ser Val Lys Gly Arg Phe Thr He Ser 
15 20 22 

<210=» 16 
<211> 22 
<212> PRT 
<213> human 

<400> 16 

Tyr He Ser Ser Ser Gly Ser Thr He Tyr Tyr Ala Asp Ser Val 
1 5 10 15 

Lys Gly Arg Phe Thr He Ser 

20 22 
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10 



15 



<21D> 17 
<211> 27 
<212> DNA 
<213> human 

<4D0> 17 

tgg agt ggt gag gat get ttt gat ate 27 
Trp Ser Gly Glu Asp Ala Phe Asp lie 
1 5 9 

<210> 18 
<211> 9 
<212> PRT 
<213> human 

<40D> 18 

Trp Ser Gly Glu Asp Ala Phe Asp He 
15 9 

20 <210> 19 
<211> 33 
<21Z> DNA 
<213> human 

25 <400> 19 

egg gec ogt gag ggt att tat cac tgg ttg gee 33 
Arg Ala Ser Glu Gly He Tyr His Trp Leu Ala 
1 5 10 11 

30 <210> 20 
<2U> 11 
<212> PRT 
<213> human 

35 <400> 20 

Arg Ala Ser Glu Gly He Tyr His Trp Leu Ala 
1 5 10 11 

<210> 21 

40 <211> 21 

<212> DNA 

<213> hunvan 

<400> 21 

45 aag gec tct agt tto gec ogt 21 

LyB Ala Ser Ser Leu Ala Ser 
1 5 7 

<210> 22 
50 <211> 7 

<212> PRT 
<213> human 

<400> 22 

55 Lys Ala Ser Ser Leu Ala Ser 
1 5 7 

<210> 23 
<211> 27 
60 <212> DNA 

<213> human 
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<400> 23 

caa caa tat agt aat tat ccg etc act 27 
Gin Gin Tyr Ser Asn Tyr Pro Leu Thr 
1 S 9 



10 



15 



<210> 24 
<211> 9 
<212> PRT 
<213> human 

<400> 24 

Gin Gin Tyr Ser Asn Tyr Pro Leu Thr 
15 9 

<210> 25 
<211> 15 
<212> DNA 
<213> human 



20 <i00> 25 

acc tac ggc atg cac 15 
Thr Tyr Gly Met His 
l 5 



25 



<210> 26 
<211> 5 
<212> PRT 
<213> human 



30 <400> 26 

Thr Tyr Gly Met His 
1 * 5 



35 



<210> 27 
<211> 66 
<212> DNA 
<213> human 



<400> 27 

40 ggt ata tec ttt gac gga ago ogt goa tac tat gca 36 

Gly lie Ser Phe Asp Gly Arg Ser Glu Tyr Tyr Ala 
15 10 

gac tec gtg aag ggc cga ttc acc ate tec 66 

45 Asp Ser Val hys Gly Arg Phe Thr lie Ser 
15 20 22 



50 



<210> 28 
<211> 22 
<212> PRT 
<213> human 



55 



<400> 2B 

Gly lie Ser Phe ftsp Gly Arg Ser Glu ryr Tyr Ala Asp Ser Val 
15 10 15 



Lys Gly Arg Phe Thr I la Ser 
20 22 



60 



<210> 29 
<211> 27 
<212> DNA 

Sequence Listing 
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<213> human 



<4 00> 29 

gat ogg ggg tec tac ggt atg gac gtc 27 
5 Asp Arg Gly Ser Tyr Gly Met Asp Val 

15 9 

<210> 30 
<211> 9 
10 <212> PRT 

<213> human 

<400> 30 

Asp Arg Gly Ser Tyr Gly Met Asp Val 
16 1 " S 9 

<210> 31 
<211> 66 
<212> DNA 
20 <213> human 

<400> 31 

ggt ata tec ttt gac gga aga agt gaa tac tat gca 36 

Gly lie Ser Phe Asp Gly Arg Ser Glu Tyr Tyr Ala 
25 1 5 10 

gac tec gtg cag gge cga ttc acc ate tec 66 
Asp Ser val Gin Gly Arg Phe Thr He Ser 
15 20 • 22 

30 

<210> 32 
<211> 22 
<212> PRT 
<213> human 

<400> 32 

Gly He Ser Phe Asp Gly Arg Ser Glu Tyr Tyr Ala Asp Ser Val 
15 10 15 

40 Gin Gly Arg Phe Thr lie Ser 
20 22 

<210> 33 
<211> 24 
45 <212> DNA 

<213> human 

<400> 33 

gga gca cat tat ggt ttc gat ate 24 
60 Gly Ala His Tyr Gly Phe Asp He 

1 * 5 8 

<210> 34 

<211> B 

55 <212> PRT 

<213> human 

<400> 34 
Gly Ala His Tyr Gly Phe- Asp He 
60 1 5 8 

<210> 35 

Sequence Listing - 6 - 
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<211> 33 
<212> DNA 
<213> human 



5 <400> 35 

egg gee age gag ggt att tat cac tgg ttg gec 33 
Arg Ala Ser Glu Gly He Tyr His Trp Leu Ala 
1 5 10 11 



10 <210> 36 
<211> 15 
<212> DNA 
<213> human 

15 <«00> 36 

age cat aac atg aac 15 
Ser His Asn Met Asn 
1 5 



20 <210> 37 
<211> 5 
<212> PRT 
<213> human 

25 <400> 37 

Ser His Asn Met Asn 
1 5 

<210> 38 
30 <211> 66 
<212> DNA 
<213> human 



<400> 38 

35 tea att agt agt agt agt agt tac ata tac tac gca 36 

Ser He Ser Ser Ser Ser Ser Tyr He Tyr Tyr Ala 
1 5 10 



gac tea gtg aag ggc cga ttc acc ate tec 66 
40 Asp Ser Val Lya Gly Arg Phe Thr He Ser 
15 "20 22 

<210> 33 
<211> 22 
45 <212> PRT 

<213> human 

<400> 39 

ser He Ser ser Ser Ser ser Tyr He Tyr Tyr Ala Asp ser val 
50 1 5 10 IS 

Lys Gly Arg Phe Thr He Ser 
20 22 



55 <210> 40 

<211> 27 

<212> DNA 

<213> human 

60 <400> 40 

gat ogc ggg agt acc ggt atg gac gtc 27 
Asp Arg Gly Ser Thr Gly Met Asp Val 

Sequence Listing - 7 - 
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1 



<210> 41 

<211> 9 

5 <212> PRT 

<213> human 

<400> 41 

Asp Arg Gly Ser Thr Gly Het Asp Val 
10 1 5 9 

<210> 42 

<211> 15 

<212> DNA 

15 <213> human 

<400> 42 

agt tac tac tgg age 15 
Ser Tyr Tyr Trp Ser 
20 l s 

<210> 4 3 

<211> 5 

<212> PRT 

25 <213> human 

<400> 43 
Ser Tyr Tyr Trp Ser 
1 5 

30 

<210> 4 4 

<211> 63 

<212> DNA 

<213> human 

<4Q0> 44 

tat ate tat tac agt ggg age acc aac tac aac ccc 36 
Tyr He Tyr Tyr Ser Gly Ser Thr Asn Tyr Asn Pro 
15 10 

tec etc aag agt cga gtc acc ata tea 63 
Ser Leu Lys Ser Arg Val Thr He Ser 
15 20 21 

45 <210> 45 
<211> 21 
<212> PRT 
<213> human 

50 <4 00> 4 5 

Tyr He Tyr Tyr Ser Gly Ser Thr Asn Tyr Asn Pro Ser Leu Lys 
15 10 15 

ser Arg val Thr He Ser 
55 20 21 

<210> 46 

<211> IB 

<212> DNA 

60 <213> human 

<400> 46 

Sequence Listing - 8 - 
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ggg agg tat ttt gac gtc 18 
Gly Arg Tyr Phe Asp Val 
1 5 6 

5 <210> 47 
<211> 6 
<21Z> PRT 
<213> human 

10 <400> 47 

Gly Arg Tyr Phe Asp Val 
1 5 6 

<210> 48 
15 <211> 42 
<212> DMA 
<213> human 

<400> 48 

20 act gga acc age agt gac gtt ggt ggt tat aac tat 36 

Thr Gly Thr Ser Ser Asp Val Gly Gly Tyr Asn Tyr 
1 5 10 

gtc tec 42 
25 Val Ser 
14 

<210> 4 9 
<211> 14 
30 <212> PRT 

<213> human 

<400> 49 

Thr Gly Thr Ser Ser Asp Val Gly Gly Tyr Asn Tyr Val Ser 
35 1 5 10 14 

<210> 50 
<211> 21 
<212> DNA 
40 <213> human 

<400> 50 

gag ggc agt aag egg ccc tea 21 

Glu Gly Ser Lys Arg Pro Ser 

45 1 5 7 

<210> 51 

<211> 7 

<212> PRT 

50 <213> human 

<400> 51 
Glu Gly Ser Lys Arg Pro Ser 
1 5 7 



55 



60 



<210> 52 
<211> 30 
<212> DNA 
<213> human 

<400> 52 

age tea tat aoa acc agg age act cga gtt 30 

Sequence Listing - 9 - 
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Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val 
1 5 10 

<21D> S3 
5 <211> 10 
<Z12> PRT 
<213> human 

<400> 53 

10 Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val 
1 5 10 

<210> 54 
<211> 23 
15 <212> DNA 

<213> artificial sequence 

<220;> 

<221> Sequence is completely syntheaired 
20 <222> 1-23 

<400> 54 
agcggataac aatttcacac agg 23 

25 <210> 55 
<211> 21 
<212> DNA 

<213> artificial sequence 

30 <220> 

<221> Sequence is completely synthesi2ed 
<222> 1-21 

<400> 55 

35 gtcgtctttc cagacggtag t 21 

<210> 56 

<211> 44 

<212> PRT 

40 <213> artificial sequence 

<220> 

<221> Sequence is completely synthesized 
<222> 1-44 



46 



55 



60 



<400> 56 

Cys Pro Pro Cys Ala Pro Glu Leu Leu Gly Gly Arg Met Lys Gin 
1 5 10 15 



50 Leu Glu Aop Lya Val Glu Glu Leu Leu Ser Lys Aan Tyr Hia Leu 
20 25 30 



Glu Asn Glu Val Ala Arg Leu Lys Lys Leu Val Gly Glu Arg 
35 40 44 

<210> 57 
<211> 43 
<212> DNA 

<213> artificial sequence 
<220> 

<221> Sequence is completely synthesized 
Sequence Listing - 10 - 
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<222> 1-43 



10 



<400> 57 

gcttctgcgg ccacacaggc ctacgctgac atcgtgatge ccc 43 

<210> 58 
<211> 40 
<212> DNA 

<213> artificial sequence 
<22D> 

<221> Sequence is completely synthesized 
<222> 1-40 

15 <400> 58 

atgatgatgt gccacggtcc gtttgatctc cagttcggtc 4 0 

<210> 59 
<211> 43 
20 <212> DNA 

<213> artificial sequence 

<220> 

<221> Sequence is completely synthesized 
26 <222> 1-43 

<400> 59 

gcttctgcgg ccacacaggc ctacgcttcc tatgtgctga etc 43 

30 <210> 60 

<211> 40 

<212> DNA 

<213> artificial sequence 

35 <220> 

<221> Sequence is completely synthesized 
<222> 1-40 

<400> 60 

40 ccttctctct ttaggttggc caaggaeggt cagcttggtc 4 0 

<210> 61 
<211> 43 
<212> DNA 
45 <213> artificial sequence 

<220> 

<221> Sequence is completely synthesized 
<222> 1-43 

50 

<400> 61 

gcttctgcgg ccacacaggc ctacgctcag tctgtgctga etc 43 

<210> 62 

55 <211> 39 

<212> DNA 

<213> artificial sequence 
<220> 

60 <221> Sequence is completely synthesized 

<222> 1-39 

Sequence Listing -11- 
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<400> 62 

cattctacaa acgcgtacgc tcaggtgcag ctggtgcag 39 

<210> 63 
5 <211> 45 
<212> DNA 

<213> artificial sequence 
<220> 

10 <221> Sequence is completely eynthesized 
<222> 1-4 5 

<400> 63 

gtaaatgtat gggcccttgg tggaggaggc actcgagacg gtgac 45 

15 

<210> 64 
<211> 39 
<212> DNA 

<213> artificial sequence 

20 

<220> 

<221> Sequence is completely synthesized 
<22Z> 1-39 

25 <400> 64 

cattctacaa acgcgtacgc tcaggtgcag ctggtggag 39 

<210> 65 
<211> 39 
30 <212> DNA 

<213> artificial sequence 

<220> 

<221> Sequence is completely synthesized 
35 <222> 1-39 

<40Q> 65 

cattctacaa acgcgtacgc tgacgtgcag ctggtgcag 39 

40 <210> 66 

<211> 42 

<212> DNA 

<213> artificial sequence 

45 <220> 

<221> Sequence is completely synthesised 
<222> 1-42 

<400> 66 

50 gtoootgtat gggcccttgg tggcggctga ggagacggtg ac 42 

<210> 67 
<211> 39 
<212> DNA 
55 <213> artificial sequence 

<220> 

<221> Sequence is completely synthesized 
<222> 1-39 

60 

<400> 67 

cattctacaa acgcgtacgc tcaggtgcag ctgcagcag 39 
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10 



30 



60 



<210> 6B 
<211> 39 
<212> DNA 

<213> artificial sequence 
<220> 

<221> Sequence is completely synthesized 
<222> 1-39 

<400> 6B 

cattctacaa acgcgtacgc tooggtgcag ctgcaggag 39 



<210> 69 

15 <211> 42 

<212> DNA 

<213> artificial sequence 
<220> 

20 <221> Sequence is completely synthesized 

<222> 1-42 

<400> 69 

gtaaatgtat gggcccttgg tggaggctga agagacggta ac 42 

25 

<210> 70 

<211> 12 

<212> PRT 

<213> artificial sequence 
<220> 

<221> Sequence is completely synthesized 

<222> 1-12 

35 <400> 70 

Met Alo Asp Pro Asn Arg Phe Arg Gly Lys Asp Leu 
1 5 10 * 12 

<210> 71 

40 <211> 66 

<212> PRT 

<213> artificial sequence 
<220> 

45 <221> Sequence is completely synthesized 

<222> 1-66 

<400> 71 

Met Gly Gly Ala Ala Ala Arg Leu Gly Ala Val lie Leu Phe Val 
50 1 5 10 15 

Val He Val Gly Leu His Gly Val Arg Gly Lys Tyr Ala Leu Ala 
20 25 30 

55 Asp Ala Ser Leu Lys Met Ala Asp Pro Asn Arg Phe Arg Gly Lys 
35 40 45 

Asp Leu Pro Val Leu Asp Gin Leu Leu Glu Gly Gly Ala Ala His 
50 55 60 

Tyr Ala Leu Leu Pro Gly 
65 66 
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[03] 

■ im4] 

[0 5] 
[16] 

7 7-^EL I SAffiSrffl^-C, c-mp 1 fe-g-ffiy 7-^£#/£-f 5#iifc£ 
[07] 

Bs tNlS!HS»^*f{^«toT#«ttSrftJt-r5fc*<7J, ^ n — y©DNA 
7-f^-7*!) > h&^1-0-cfo5o 
[08] 

3 %7#o-*yA'±-?<DftS!ftjft B s t N I fc^-f^T-feS,, Hlfe^J 2 
[0 9] 

K I RA-E L I SAr^t-TTOTPOICtfSr^ hfei^O^*^^ 
[010] 

HU-0 3MMz^r<DTPO-mftftin,fft1&&T y-mtDm^Tfrfiry 

[0ii] 

5 COM u SK7^=7 hfet&Ko^T<Dfttt£^-f0-C-fc5,, 
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[HI] 



VH 



F1 



cmt 



10F« 1 MAQVQLQESGGEHKKPGESIiKI SCKGYGYSP J 

5Z5 1 MAEVOLVQSGGGLVKPQGSUtLSCAASGrTFS 

10D10 1 MAZVQLVQSOGGWQPGGSLSLSCAVSGITLF 

12B5 1 tftQVQLVQSGGGLVHPGGSLSLSCAVSGITIJ 

12D5 1 MAQVQLVESGOGLVXPGGSLRLSCAASOBTTS 

12E10 1 JOyQVQLQOSGPGLVKPSETLSLTCTVSGDSIE 



t*VRQMPQRGLEVW 
fflRQAPGKGLBW 
WraQAPaKQLEW 
WVRQATGKGLBWV 
fWHOAWaoSUEWV 
WIRQPPGKGLBWI 



CDR2 



10F6 SI * QTrPGNSOTRHNPSFEDOVTWi ftDTS INTAYLQWS SLKASOTAMtfYCAR 

5E5 51 E SflSSSGSTIYVADSVKOHFTI' RMfSKNTLYLQMNSLRAKDTAVyYCAR 

10D10 51 a SISPOGFStnfYADSVKGHPTIS KCNSKNTLYLQlINSUyiEDTAVYYCAR 

12B5 51 J! SXSFBGRSErcADSVQQRTTIE RDSSJtNTLYLQHNSLRAEOTAVYYCAR 

12D5 51 6 3I6SSSSYIYVADSVKaRPTIE fU»JXKN3LYLC»M31J!AEDTAVYVCkR 

12E10 51 GtfrYYSGS-TOTOPSLRSRVTti gDT3K3QFSLKLS3VTAAPTAVOTCMI 



10F6 

5B5 

10D10 

12B5 

12D5 

12B10 



CDRJ 



F4 



VL n 



101 AGVAGGAFDI «3KfiTMVTVSSGOOGSGGOOSOOOaS<JSVLTQ- PASVSGS 
101 -WaOEDAFDl W3QGTMVTVSSGGGGSGOGCSGCCGSDIVKTQSPSTLSAS 
101 -DRQSYQMmi '*GRGTtfVTVSSGC5GGSGGGGSGGGGSDIC91TQfiPETLSAS 
101 -G-AHYGFDJ «GQGTMVTVSSOC5GGTGQGGSGGGGSDIQMTQSPSTLSAS 
101 -DRQSTGKEfViraKfflXiVTVSSOOGQSGGGOSOOGOSDIQOTXJSPSTLSAS 
100 | GRYPE^ )GRgmVTVS3GGGgSGGG<3SGGGG8SYVLTO-PPSV3G.q 



com 



F2 



10F6 

5BS 

10D10 

12B5 

12D5 

12B10 



10F6 

5H5 

10D10 

12B5 

1205 

12E10 



core 



150 PGQSITISC PGTSSGVGGYNYVS fYQQHPQKAPKLLIS 3NSHRPS 3VPDR 

150 VGDKVAITC RASE GIYBMLA ■TYQQKPGKAPKLL1? KASKLAS 3APSR 

150 IGSRVTXTC RASS GXTHHUl TCQQKPGKAPKLLIS KkSBLAi 3APSB 

149 IGDRVTITC RASE GIYHWUI WOQKPOKAPKLIJ^ SABSLAS 3APSR 

150 IGDKVTTTC RASE OITHWU WQQKFGKAFKLLrl WIS BIAS 3APSR 

145 PGOSITISqpyrSSDVCCYWYVS WQQHPOKAPKLim BGSKRPS SVSMR 



F3 



H 



200 FSASKSGHTASLTISQLQAEDEADYFC ST7APP0II* PGOOTKLTVLQAA 
197 PSGSGSGADFTLTISSWjPDDFATWC QQZSNYPIi-l PSGGTKLEVKRAA 
197 FSGSGSGTOFTLTISSLQPDDFATYYC QQYSNYPL-1 FGGGTKLBILRAA. 

196 PSGSGSGTOPTLTISSLQPDDFATYK 3QVSNYPL-1 PGQOTBLBIKRAA 

197 PSGSGSC5TDFTKTISSLQPDDFATYVC QQYSim'L-ipaMTKLEIKRRA 
195 PSGSKSGNTASLTISGLQAEDEAOTYC SS 
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= cDNA 



?9-f*'J- PGR 



ScFV 



PCR 7-ky?>) Sfi 



6V4S«r'J>*— 



VL 



Si 7/////A//M 



VH 




VH VL 
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